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NASEEMUL ISLAM ANSARI 
Methodology: 
The material was collecte<i from different journals 
form the seminar library of Z.H. Engineering College, 
Institute of Agriculture, Department of Botany, A.M.U., 
Aligarh, and M.A. Library, A.M.U., Aligarh. I was given the 
task of preparing an annotated bibliography of 201 articles 
on Soil chemistry. Biochemistry and Microbiology, as it v/as 
supposed that it • might be of great use to the research 
scholars in this field. 
Standard Followed: 
The Indian standard recommendations for 
bibliographical references(15:2381 1963), Indian standard 
recommended for abbreviation for title of periodicals (15: 
18-1949) (in some articles and classified cat^alogue rode) 
(CCC) of Dr. S.R. Ranganathan have been followed. In 
certain cases where the said standards become unuseful . I 
have preferred my own "judgement. 
Abstract: 
The entries in the bibliography contain abstracts 
jivmg the .-essential information ^bout the articles 
jocunentea- i have given indicative abstracts a^ well at. 
mf^rmi \c -abstract'-. After searching tne Literature, 
entiries ACIC recorded "^n 7"x5" cards. 
Subject Headings: 
Attempt has been made to give co-extensive subject 
headings as much possible. An effort has been made to 
follow postulates and principles given by S.R. Ranganat-han 
m the formation of subject headings, and allowed o/ 
natural language. If more nhan one entry comes under the 
same subject heading, there are arranged alphabetically by 
the authors' name. 
Arrangement: 
The entry in this bibliography are arranged strictly 
alphabetically among the subject headings. 
The entry element of the author(s) is in capitals, 
followed by the secondry element in parenthesis using 
capital and small letters and then the title of the 
article, subtitle (if any), then name of the periodical in 
abbreviated form (if needed) being underlined followed by 
the volume number, issue number, the year, giving by using 
inclusive notation of the pages of the articles. Then each 
entry is followed by an indicative abstracts of the 
article. 
The items of the bibliographical reference for each 
entry of a periodical articles are arranged as follow: 
1. Serial number 
2. Name of the author/authors 
"^  . A - ji 1 qtno( . ) 
4. Title of the article including subtitle and 
alternative ritle if any. 
5. A full stop(.] 
6. Title of the periodical i? ±r\ bold letters 
7. A full stopl.) 
8. Volume number 
9. A comma(,) 
10. Issue number 
11. Semi-Colon(;) 
12. Year 
13 . A comma(,) 
14. Month 
15. Semi colon( ; ) 
16. Inclusive pages of the art icier 
17. A full stop(. ) 
SAMPLE ENTRY 
SOIL CHEMISTRY, CALCAREOUS SOIL, NITROUS, EMISSION, effect 
on METHANE. 
75. GROOT(CJDe) VERMOESEN(A) and CLEEMPUT(0 Van). Laboratory 
study of emission of N„0 and CH. from a clacareous 
soil. Soil Sc. 158, 5; 1994, Nov; J55-64. 
The emission of N„0 -^ nd CH. from a calcareous 
z 4 
soil was studied, in the laboratory, with the addition 
of inorganic N at different soil water levels. An 
intibiting effect on methane production when organic 
carbon is limiting the methane production. 
EXPLANATION 
The article is taken from the periodical Soil Science. 
Which is entitled as Laboratory study of the emission of N„0 
and CH. from a calcareous soil written by Groot, C J. De, 
Vermoesen, A and Cleeraput, 0, Van, in Vol. 158; No. 5, 
1994. on the pages from, 355 to 64 against this entry. 
-k ^PART ONE 
^INTRODUCTION X 
INTRODUCTION 
Definition of Soil: 
The term soil has various meanings and carries a 
different sense to different professional groups. An 
agriculturist restricts the use of the term soil to a few 
upper feet of the earth crust which are of importance to 
the growth and support of plant life. Similarly, a 
geologist considers soil as the material in the relatively 
thin surface zone of the earth crust which is capable of 
supporting vegetation, and all the rest of the earth crust 
is grouped under the term rock irrespective of its 
hardness. Earth crust may be divided into two categories: 
Soil and Rock. Soil is considered to include all naturally 
occuring loose or soft deposit overlying the solid bedrock 
crust, which is produced by the physical and chemical 
disintegration of rocks and which may or may not contain 
organic matter. 
Soil Formation: 
There is a geological cycle continually taking place 
on the face of the earth which results in the formation of 
soil. The cycle of events consists of weathering 
(denudation), transportation, deposition and upheaval, agin 
followed by weathering, and so _M. 
Weathering: 
It is a natural process of disintegration and 
decomposition of parent rock and may be accomplished 
through physical and chemical agencies. The physical 
agencies causing weathering of rocks are periodical 
temperature changes, impact and abrasive actions of flowing 
water, ice and wind and spliting actions of ice, plant and 
animals. 
The chemical wheatherinc of rocks or decomposition as 
it is called, is caused mainly by the following principal 
reactions: Oxidation, hydration, carbonation and leaching 
by organic acids and water. 
The products of rock weathering upto the size of 
gravel are termed soil and beyond are considered the rock 
fragments. Soils so obtained may be residual or 
transported. Residual soils are those which remain in place 
directly over the rocks from which they are formed. If they 
are removed from the original bedrock and redoposited 
somewhere else, they are known as transported soils. 
Transportation and Deposition: 
The various agencies of transporting and redepositing 
soils from their original place of formation to other 
locations are water, ice, wind and gravity. 
(a) Water-formed Soils: 
Water is powerful agency to erode and transfer soils. 
V'Jater-formed transported soils are termed alluvial, marine 
or lacustrine soils Alluvial soils or alluvium are the 
":i''r, tr^ncrorted by stream.s flowing warer OLUC suoscrquently 
deposited. On reaching the standing water of the sea, the 
stream loses its velocity and the sediment load of the 
alluvial material drops down to form a delta. The delta 
soils usually consist of silt and clay. Very fine grained 
soils still remaining in suspension are carried beyond the 
deltas which ultimately settle to form marine deposits. 
Lacustrine soils are deposits of very fine-grained soils 
into fresh water lack, 
(b) Glacial Soils: 
Great glaciers in the past have been responsible in 
transporting and depositing soil material from one place to 
another, and the soil so formed are termed glacial 
soils. 
(c) Wind-blown Soils: 
Dune sand and loess are the wi nd-blow{ alolin) 
deposits. Sand dunes consist of wind-drifted unformly sized 
sand. They are formed in arid regions and also near some 
sea shores where considerable quantities of loose sand are 
available and where wind generally flows consistently from 
the same direction. Loess is the wind blown silt or silty 
clay. 
(d) Colluvial Soils: 
Soils transported by gravitational forces are termed 
Colluvial soils, such as talus. 
(e) Cumulose Soils: 
The accumulation of decaying and chemically decomposed 
vegetable matter conditions of excessive moisture results 
in the formation of cumjlose soils, such as peat and muck. 
Peat is a fibrous spongy mass of organic matter. Muck is 
essentially a throughly decomposed peat. 
Soil Description: 
Description of fine-grained soils should give 
information about consistency, plasticity, structure, 
colour, and odour, although a dark colour is not 
necessarily indicative of an organic soil, e.g., black 
cotton soil is an inorganic soil of high plasticity. They 
have distinctive organic odour, specially when fresh and 
wet. Highly organic soils have a very weak and spongy feel 
at the plastic limit. 
Very highly organic soils containing organic matter 
(more than about 50%) in various stages of decomposition 
are pure organic soils. They are classified as peat (symbol 
Pt) , identified by colour, odour, sponginess or fibrous 
texture. 
The method for soil investigations are performed in 
the laboratory and in the field, and show the tests for 
classification, those to judge the soil condition and the 
behaviour of soils in the case of different effecting 
acting. 
(a) Consistency: 
Consistency of soil at natural water content is to be 
specified whether it refers to the undisturbed state or to 
the remoulded state. It is described by the adjectives: 
very soft, soft, medium, stiff, very stiff and hard. 
(b) Plasticity: 
Depending upon its toughness, soil is termed slightly 
plastic, medium plastic or highly plastic. 
(c) Structure: 
The structure of a fine-grained soil mass as judged 
from visual inspection is described as below: 
i) Homogeneous: If whole of the soil mass is esentially of 
one type and exhibits the same physical properties. 
ii) Stratified: If the soil rrass consists of alternating 
layers of various types. If very thin (less than about 1mm) 
the layers are called laminations, and the structure is 
described as laminated. 
iii) Varved: Special case of laminated structure consisting 
of alternate layers of annual deposition of clay and fine 
sand or silt. 
iv) Fissured; If the soil mass can be broken into 
fragments showing natural smooth surfaces. If not 
fissured, structure is described as intact. 
v) Friable or blocky: If a cohesive soil can be brocken 
into small lumps easily with the lumps themselves more 
difficult to break, than the matrix. 
vi) Lensed: If small pockets of foreign material are 
enclosed, e.g., a clay may have small lenses of sand 
scattered throughout. 
(d) Colour; 
The colour may be brown', grey, black, red, blue, 
yellow and red-brown, etc. 
(e) Composite Soil; 
Soils in nature are usually found as mixtures with 
varying proportions cf gravel, oand, silt, clay, or organic 
matter. Composite soils are first broadly classified as 
coarse-grained or fine-grained by estimating whether 50% of 
the particles can be seen individually by the naked eye. 
The presence of some amount of silt and clay in the 
coarse-grained soils is indicated by using silty or clayey 
as an adjective of the main constituent of the coarse-
grained soil, e.g., silty sand, slayey gravel, etc. 
similarly, the presence of sand and gravel in the 
fine-grained soil is indicated by suing sandy or gravelly 
as an adjective of silt and clay, e.g. gravelly clay, sandy 
clay, etc. Amongst the fine-grained soil themselves dual 
names, such as silty clay, clayey silt, are 
used . 
ASTM Soil Classification: 
The American Society for Testing and Materials soil 
classification system is a revised version of the widely 
recognized unified soil classification (USC) system which 
was adopted by several U.S. Government Agencies iin 1952. 
The ASTM SC-System is related to the physical 
properties inherent in the soil and not to a particular 
use, the system is based on soil behaviour which in turn, 
reflects the physical properties. The soil properties used 
in the system are the particle size characteristics, 
liquid limit and the plasticity index. The system 
identifies three major soil divisions: Coarse-grained, 
soils, fine-grained soil, and highly organic soils, which 
are further subdivided into a total of 15 basic soil 
gps. 
(a) Preliminary Classification: 
The plus 75 mm soil materi^.l is excluded "nd its 
percentage (by dry weight) is recorded. The remaining soil 
material is then classified as coarse grained if more than 
50% by dry weight of the test =prcimen (minus 75 mm) is 
retained on the 7 5 micron (um) sieve. 
(b) Classification of Coarse Grained Soils: 
The coarse grained soils are first divided into two 
basic components gravel (symbol G) and sand (symbol S). The 
soil is called gravel, if more than 50% of the coarse 
fraction (plus 75 micron) is retained on the 4.75 im sieve, 
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or sand if 50% or more of the coarse fraction (plus 75 
micron). 
(c) Classification of Fine Grained Soils: 
Fine grained soils (silt and clays) are classified by 
plotting their plasticity index versus liquid limit 
position on the plasticity chart. The low plasticity groups 
are: lean clay(CL), silt (ML), organic clay or organic silt 
(OL). The high plasticity group are fact clay (CH), elastic 
silt (MH), organic clay or organic silt (OH). The inorganic 
or organic nature of the soil is first determined. The 
organic soil has generally a dark colour and an organic 
odour when moist and warm. 
(d) Highly Organic Soils(Peat-PT): 
Peat is composed primarily of vegetable tissue 
in various stages of decomposition and has a fibrous to 
amorphous texture, a dark-brown to black colour, and an 
organic odour. 
Humus; 
1. A brown or bl ir^'^  mA+-prja'' formed by ^h^ parL.j--i. 
decomposition of vegetable or animal matter; 
2. Organic portion of soil. 
Loam: 
A mixture of sand, silt or clay or a combination of 
any of these with organic matter humus. 
A term orginated in agricultural soil work; textural 
composition. 
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Marl: 
Calcareous silt or clay with organic matter and fine 
sand in varying proportions of marine origin. 
Mineral Soil: 
A soil composed chiefly of inorganic matter, in 
contrast to a soil composed largely of organic matter. 
Horizon-A: 
Is the upper-most layer of a soil profile showing 
maximum elevation or leaching and decomposition. Soil 
material in horozon-A is usually darker in colour than the 
underlying strata, because of the presence of large 
quantities of organic matter or humus. 
Horizon-B: 
Is the soil layer beneath the horizon-A in which 
miaterial leached from the overlying horizon gets 
accumulated. It is called the horizon of illuviation or 
deposition. 
riorizon-C: 
Is the undisturbed parent maternal from which the 
overlying osil profile has been developed. Horizon-C, also 
called substratum. 
Surface Soil: 
About 10 to 20 cm thick layer of soil below ground 
surface, with or without organic matter. 
Topsoil: 
Synonym of surface soil 
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SOIL CHEMISTRY, BIOCHEMISTRY AND MICEOBIOLOGY 
These are not pure discipline. Its origins may be 
traced through bacteriology, mycology, biochemistry and 
plant pathology; and chemistry have also made their mark. 
Any approach to soil microbiology consequently must 
consider the variety. The approach hez'e is to use 
microbiology, biochemistry and chemistry as partners. 
Soil and Fertilizer Nitrogen; 
The ultimate source of the nitrogen used by plants is 
the inter gas N , which constitutes about 78% of the 
earth's atmosphere. The primary pathways by which nitrogen 
is converted: 
1. Fixation by rhizobia and other microorganisms. 
2. Fixation by free-living soil microorganisms. 
3. Fixation as one of the oxides of nitrogen by 
atmospheric electrical discharges. 
2 
4. Fixation as ammonia, NO^ or CN by any of the various 
industrial discharges. 
Nitrogen Fixation by Rhizobia and Other Symbiotic Bacteria: 
For centuries the use of leyunes in crop rotation and 
the application of animal manures were the principal ways 
of supplying additional nitrogen. 
Amounts of Nitrogen Fixed: 
Nitrogen present in soil or additions of fertilizer 
must make up the difference, amount of nitrogen fixed by 
rhizobia differ with the Rhizobium strain. 
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Soil Reaction and Rhizobial Activity: 
Soil acidity is a major factor restricting the 
survival and growth of rhizobia in soil. There are, 
however, differences in the sensitivity of rhizobial 
species to soil acidity. The deterinintal effect of soil pH 
levels below 6.0 on Rhizobium meliloti numbers in the root 
zone, on the other hand, soil pH values between 4.5 and 7.0 
had little influence on Rhizobium trifoli. 
Free Living Soil Microorganisms; 
Nitrogen fixation in soils is also brought by certain 
strains of free-living bacteria and blue-green algae. 
Blue-Green Algae: 
The blue-green algae occur under a wide range of 
environmental conditions, including rock surfaces and 
barren wastelands. They are completely autotropic and 
require only light, water, free nitrogen (N„), carbondixide 
(Co^) and salts containing the essential minerals elements. 
The nitrogen made available to other organisms by 
blue-green algae is probably of considerable importance 
during the early stages of soil formation. An important 
feature of this association is the water fern's very large 
light-harvesting surface, a property that limits the N„-
fixing capacity of free-living blue-green algae. 
AsymbioticCFree-Living) Nitrogen Fixers: 
Considerable attention has been given to the 
rhizosphere of plant roots, the soil area immediately 
adjacent to the roots, high in energy-rich materials 
because of their exudation of organic compounds and their 
sloughing off of tissue. For appreciable nitrogen fixation 
14 
by hetertrophic soil microorganisms, their population must 
be large, growing and multiplying rapidly. 
Addition from the Atmosphere: 
Nitrogen compounds are present in the atmosphere and 
returened to the earth in rainfall. The nitrogen to the 
earth in rainfall. The nitrogen is in the form of ammonia, 
NO,, N0„, and nitrous oxide and in organic combinations. 
Some undoubtedly is present in the ammonia that escapes 
from the soil surface because of the reactions taking 
place. The organic nitrogen can probably be accounted for 
by the finely divided organic residues which are swept into 
the atmosphere from the earth's surface. The soil has a 
pronouned capacity for adsorbing ammonia gas from the 
atmoshpere. The remainder is thought to come from 
industrial waste gases or possibly from the soil. 
Atmospheric nitrogen compounds are continually being 
returned to the soil in rainfall. 
Forms of Soil Nitrogen: 
The total nitrogen content of soils ranges from less 
than 0.02% in subsoils to more than 2.5% in peats. Nitrogen 
concentration in the top 1 ft of rr\n<^f- r, Itivated soils in 
the U.S. normally varies between 0.03 and 0.4%. The 
nitrogen present in soil can generally be classed as 
inorganic or organic. 95% or more of the nitrogen in 
surface soils usually occurs in organic form. 
Inorganic Nitrogen compounds: 
The inorganic forms of soil nitrogen include ammonium 
(NH.), nitrite (N0„), nitrate (NO-,), nitrous oxide (N^O), 
nitric oxide{NO), and elemental nitrogen (N„). The last 
form of nitrogen is inert except for its utilization by 
rhizobia ar other nitrogen-fixmg microorganisms. 
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From the standpoint of soil fertility, the NH., N0„ 
and N0_ forms are of greatest importance; N„0 and NO are 
also important in a negative v;ay, for they represent forms 
of nitrogen that are lost through denitrification. The 
ammonium, nitrite and nitrate forms arise either from the 
normal aerobic decompositon of soil organic matter or from 
the additions to the soil of various commercial 
fertilizers. These three forms usually represent from 2 to 
5% of the total soil nitrogen. 
Organic Nitrogen Compounds: 
The organic forms of soil nitrogen occur as 
consolidated amino acids or proteins, free amino acids, 
amino sugars and other complex generally unidentified 
compounds. 
Proteins are commonly found in combination with clays, 
lignin, and perhaps other materials. This has been 
suggested as one of the reasons for their resistance to 
decomposition. The existance of these proteins is deduced 
from the presence of aminoacids found in acid soil 
hydrolyzates. Relative to other forms, the quantities of 
free aminoacids in soil are low. 
Nitrogen Transformations in Soils: 
Plants absorb most of their nitrogen in the NH. and 
NOT forms, and uptake of this nutrient is complicated 
because plants usually have access to both f orms^. Nitrate 
is often the dominant source of nitrogen since it generally 
occurs in higher concentrations than NH. and it is free to 
move the roots by mass flow and diffusion. 
Nitrate: 
The rat3 of NOo uptake occurs by active absorption. 
+ 
Its absorption can be competitively depressed by HH^ • 
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Ammonium: 
Ideally, NH^ is the preferred nitrogen source since 
energy will be saved when it is used instead of NO^ for 
synthesis of protein. Nitrate must be reduced before it 
can be incorporated into protein. This reduction is an 
energy requiring process which uses two NADH molecules for 
each NO^ ion reduced. Also, NH. is less subject to losses 
from soil by leaching and denitrification. 
Organic-Mineral Nitrogen Balance in Soil: 
Soil organic matter is on ill-defined term used to 
cover organic material in all stages of decompositin. 
Broadly speaking, soil organic matter can be placed in two 
categories. First is a relatively stable material, termed 
humus, which is somewhat resistant to further rapid 
decomposition. Second includes those organic materials that 
are subject to fairly rapid decomposition, material that 
range from fresh crop residues to those that, by a chain of 
decomposition reactions, are approaching a degree of 
stability. 
Nitrogen in some form as well as other nutrients are 
needed by hetero^rophi. sol" . :'jrcorganisms that decompose 
organic matter. This nitrogen is needed to prmit rapid 
growth of the microbial population which accompanies the 
addition to the soil of a large supply of carbonaceous 
material. 
Nitrogen content of most forms of humus or stable soil 
organic matter is about 5.0 to 5.5% and carbon content is 
50 to 58%, giving a C/N ratio ranging between I and 12. 
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Organic Carbon: 
As a rule the C/N ratio of the undisturbed topsoil in 
equilibrium with its environment is about 10 or 12 to 1. 
Under equilibrium conditions the soil microbial population 
remains about the same, the long-term benefits of returning 
straw residues on organic carbon. 
The mineralization and immobilization of soil nitrogen 
and the turnover of organic materials in the soil are 
effected by the heterotrophic soil organisms, including 
bacteria and fungi. Their requirement for energy is met by 
their oxidation of the carbonaceous material in the soil. 
It is further enhanced by adequate, although not excessive, 
soil moisture and a good supply of oxygen. Aerobic, and to 
a lesser extent anaerobic respiration releases the 
contained nitrogen in the form of NH. . 
Tillage: 
Reduced tillage or conservation tillage systems are 
now being practiced in many areas to reduce wind and water 
erosion, to make more efficient use of precipitation, and 
to lower fuel, labour and equipment costs. With zero 
tillage crop residues are allowed to remain on the soil 
surface rather than being worked into the soil. 
Ammonificaiton: 
The amines and aminoacids so released are furtehr 
utilized by still other groups of heterotrophs with' the 
release of ammonical compound. This step is termed 
ammonification and is represented as follows: 
R-NH +HOH NH + R - OH + energy 
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A very diverse population of bacteria, fungi and 
actinomycetes is capable of liberating ammonium. The 
ammonifying populations include both aerobic and anaerobic 
microorganisms. 
Nitrification: 
Some of the NH. released by the process of 
ammoniafication is converted to nitrate nitrogen. This 
biological oxidation of ammonia to nitrate is known as 
nitrification 
2NH."^+302 2N0 +2H20+4H"^ 
The conversion from nitrite to nitrate is effected largely 
by a group of obligate autotrophic bacteria termed 
Nitrobacter. 
Denitrification: 
When soils become waterlogged, oxygen is excluded and 
anaerobic decomposition takes place. Some anaerobic 
organisms have the ability to obtain their oxygen from 
nitrates and nitrites with the accompanying release of 
nitrogen and nitrous oxide. 
Only a few particular kinds of faculative aerobic 
bacteria are responsible denitrification, and the active 
species belong the genera Pseudomonas, Bacillus, and 
Paracocus. 
Decomposable Organic Matter: 
The ammount of readily decomposable organic matter in 
soil a critical determinant in the rate of denitrification. 
Most of the basic information related to denitrification 
in soils has been obtained from laboratory investigation 
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with air-dried samples which have been stored for varying 
lengths of time prior to use. The drying and air storage 
of soils greatly increased their ability to denitrify 
nitrate under anaerobic conditions. These pretreatments 
substantially increased the amount of soil organic matter 
readily utilized by denitrifying microorganisms. 
SOIL MICROBIOLOGY 
The Soil Environment: 
In an introduction to the microbiology of soil, it is 
essential to consider carefully the nature of the 
environment in which the microorganisms find themselves. 
The forces that play a role in the dynamics of soil 
populations and the effects of these populations on their 
environment are governed to a very great extent by the 
physical and chemical properties of the soil. 
The term soil refers to the outer loose material of 
the earth's surface, a layer distinctly different from the 
underlying bedrock. Chemically, the soil contains a 
multitude of organic substances not found in the underlying 
strataa. For Lhc microhiologisi:., tne soil environment is 
unique in several ways: It contains a vast array of 
bacteria, actinomycetes, fungi/ algea and protozoa; it is 
one of the most dynamic sites of biological interactions in 
nature; and it is the region in which occur many of the 
biochemical reactions concerned in the destruction of 
organic matter, in the weathering of rocks and in the 
nutrition of agricultural crops. Where possible, each 
transformation is viewed as a reaction of importance to 
soil and to crop production as a biological process brought 
about by specific microorganisms whose habitat is the 
earth's crust, and as a sequence of enzymr 'c step. 
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SOIL ORGANISMS 
It has been shown that the particles of which soils 
are made up are of two kinds, viz., mineral and organic. Of 
the latter the great majority are dead but some are alive. 
The organisms which form part of the soil are divisible 
into two main groups, viz., protozoa and thallophytae. 
Soil contain fine major groups of microorganisms: the 
bacteria, actinomycetes, fungi, algae, and protozoa. 
Bacteria: 
The bacteria are especially prominent because of the 
many populations in a given soil and the fact that they are 
the most abundant group. 
The number of bacterial cells in the soil is always 
great, but the individuals are small. They enter with 
precipitation, diseased tissues, animal manure or sewage 
sludge . 
Bacteria are also divided on a systematic or taxonomic 
h". .i:. "••.. the. system ;_^ 'rcposed in ?,e.z^-^y' s •'idnudl of 
determinative bacteriology. The bacterial flora and 
nonbiological factors can frequently alter greatly the 
community and its biochemical potential. 
The primary environmental variables influencing soil 
bacteria include moisture, aeration, temperature, organic 
matter, activityand inorganic nutrient supply. 
Moisture: 
Governs microbial activity in two ways. Since water is 
the -'.ajor component of protoplasm ^  But where moisture 
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becomes excessive, microbial proliferation is suppressed 
not by the overabundance of water. The maximum bacterial 
density is found in regions of fairly high moisture 
content, and the optimum level for the activities of 
aerobic bacteria often is at 50 to 75% of the soil's 
moisture-holding capacity. Furthermore, the bacterial 
population of various soils is closely correlated with 
their moisture contents. 
Community size in mineral soils is directly related to 
organic matter content so that humus-rich localities have 
the largest bacterial numbers. Although organic carbon is 
the major constituent of the food supply inorganic 
nutrients are required, and it is not surprising that the 
flora is sometimes affected by the application of inorganic 
fertilizers. 
The data do show the more frequently encountered 
genera. Thus, of the cells from different soil type 
yielding colonies on agar 5-60% are Arthrobacter, 7-67% 
Bacillus 3-15% are Pseudomonas, uoto 20% Agrobacterium, 
2-12% are Alcaligenes, 2-10% are Flavobacterium. Usually 
less than 5% of the colonies are derived from cells of 
Cornebacterium, Micrococels, Staphyloccoccus, Mycobacterium 
and Sarcina. 
Actinomycetes: 
the true bacteria are distinctly different from the 
filamentous fungi, and many morphological characteristics 
separate the two broad types. There is h • .'ever a 
transitional group between the simple bacteria and the 
fungi. 
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The term actinomycete has no taxonomic validity since 
these organisms are classified as bacteria in a strict 
sense, all being numbers of the order Actinomycetales, but 
not all genera of the Actinomycetales are considered to be 
actinomycetes in common parlance. Many of the soil 
actinomycetes produce single, pairs, or chains of a sexual 
spores known as conidia on their hyphae, and a few of the 
soil inhabitants bear their spores in a specialized 
structure known as a Sporangium. 
Actinomycetes are numerous and widely distributed not 
only in soil but in a variety of other habitates including 
composts, river muds and lake bottoms. They are present in 
surface soil and also in the lower horzons to considerable 
depths. 
Fungi; 
In most well-aerated soils, fungi account for a large 
part of the total microbial protoplasm. Although 
enumeratioin procedures used with other microbial groups 
tend to suggest that fungi are not major soil inhabitants, 
they do in fact make up a significant part of the biomass 
because of the largr d"'ametrr and the extensive netwoL-s uL 
their filaments. Especially in the organic layers of 
woodland and forest soils do the fungi dominate the 
microbial protoplasma contained within the decomposing 
litter, but acid environments in general have the fungi as 
major agents of decay. 
The abundance and physio gical activity of the fungs 
flora of different habitats vary considerably and the 
community and its biochemical activities undergo 
appreciable fluctuation with time at any single site. Fungi 
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are heterophic in nutrition and neither sunlight nor the 
oxidation of inorganic substances provides these 
microorganisms with the energy needed for growth. 
Fungi have many structure permitting survival of the 
population when environmental conditions are no longer 
favourable for active metabolism or when parasites become 
established around the organism. A unique fungus 
association with higher plants is found in the structure 
known as the mycorrhiza or fungus roots, a two-membered 
relationship consisting of root tissue and a specialized 
mycorrhizal fungus. 
Algae: 
In almost every soil, in sample obtained from each 
contient and presence of algae. These microorganisms are 
not as numerous as bacteria, actinomycetes or fungi, and 
the lack of sufficient appreciation of this group can be 
attributed in part to the usually small numbers. The algae 
are abundant in habitats in which moisture is adequate and 
light accessible. Morphologically, algae may be unicellular 
or they may be occur in short fitaments, the soil algae are 
divided into chlorophvia .;• gif-:^ !' ril^.jj^e. 
The biomass of the organisms has been the subject of 
recent interest. Biomass can be estimated from the values 
obtained by counting procedures if one also measures cell 
volume and chooses a value, largely arbitrary, for the 
average specific gravity of the cell. 
Protozoa: 
Many representatives of the animal kingdom spend parts 
or all of their life underground. The subterranean fauna 
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contains protozoa, earth v.'orms, nematodes, insects and a 
variety of mammals. Invariably, hov/ever, the most abundant 
of the invertebrates found are the protoj^oa, the sumplest 
forms of animal life. The life cycle of many protozoa 
consists of an active or trophozoite phase where the animal 
feeds and multiplies and a resting or cyst stage where the 
cell produces a thick coating about itself. The 
distribution of protozoa has been investigated intensively 
by microbiologists throughout the world. The vast majority 
of protozoa are dependent on preformed organic matter 
either as saprobic feeders, obtaining their nutrient from 
soluble organic and inorganic substances. The significance 
in soil of saprobic feeding is unknown, and the dominant 
mode of nutrition is generally considered to be 
phagotrophic. Available to the predaceous protozoa are 
bacteria and other kinds of microorganisms. By the physical 
intermixing of crop debris and forest litter with the 
underlying soil so as to permit more rapid microbiological 
action. 
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SOIL CHEMISTRY, AMMONIUM, EXCHANGEABLE, DETERMINATION, FIXED 
ANTISARI (Livia Vittori) and SEQUI (Paolo). Comparison of 
the total nitrogen by four procedures and sequential deter-
mination of exchangeable ammonium, organic nitrogen and 
fixed ammonium in soil. Soil Sc. See. Am. J. 52, 4; 1988, 
July-Augij- 1020-23. 
Eight soils were analyzed for total N by: (i) steam 
distillation of NH-, yielded after conventional H„SO, 
digestion, (ii) HF-H^SO. digestion, (iii) HF-HCl treatment 
in microwave system, or (iv) a CHN analizer.. After determi-
nation of exchangeable NH., soil or organic matter was 
destroyed by treatment with a reagent composed of hydrogen 
peroxide plus pyrophosphate plus NaCl to prevent swelling of 
clays, buffered at pH 5 to avoid loss of NH^. Soil residues 
were analyzed for fixed NH. using the three above mentioned 
procedures. Values for total N calculated from the sum of 
exchangeable NH., organic N and fixed NH. are fairly 
consistent with those determined directly. 
, ANALYSIS, ACIDIC, CATION, EXCHANGE 
2. QlU(Xing-chu) and ZHU{Ying-Quan). Rapid analysis of cation 
exchange properties in acidi"" -f--i: : . Soil Sc. 155, 4; "'993, 
April; 301-8. 
Ammonium acetate-l , 2-d i am.i nocyclo-hexanetetraceti c 
acid is proposed as an extractant for the determination of 
cation exchange properties of acidic soils. Exchangeable 
bases in soil extract can be determined with atom i.e. 
absofption spectroscopy or photometrically using chlorophos-
phonazo III xyliayl blue T and f1amephotometry. 
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, ALKALINITY, SEWAGE SLUDGE, ABSORPTION 
3. CAMBELL (DJ) and BECKLETT (PHT). Soil solution in a soil 
treated with digested sewage sludge. J. Soil Sc. 41, 2; 
1990, Jun - Aug- 283-8. 
Toxic trace metals percolate to the ground water 
from sewage sludge disposed ontoland. Analyses are 
presented of the soil solution from a slightly acid loamy 
soil treated 7 yr earlier. Samples of soil and soil 
solution from four depth to 80 cm were analyzed for Al, 
B, Ba, Ca, Cl, Cu, Fe, K, Li, Mg, Mn, Na, Ni, P, S, Sr, 
V, Zn together with the CM of the soil and pH, alkalinity 
dissolved organic carbon and absorbance at 350 nm of the 
solution. 
, BORON, EXTRACTABLE, DISTRIBUTION, DEPTH INDIA 
4. MANDAL (Biswapati) and DIPAK KUMAR. Depthwise distri-
bution of extractable Boron in some acidic inceptisols of 
India. Soil Sc. 155, 4; 1993, April; 256-62. 
Studied depthwise distribution of B extractable by 
tartaric acid (TA), ammonium acetate (AA), mannitol 
calcium chloride (MCC) and Hot Calcium Chloride (HCC) in 
some acidic Inceptisols of West Bengal The r^pr-rp^se in 
extractable B with soil depth is attributed to the 
decrease in organic C and the increase in Fe and Mn oxide 
contents of the scils. 
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, role of MICROBIAL BIOMASS, CADMIAL MOBILIZATION 
5. CHANMUGATHA? (Pushparany) and BOLLAG (Jeam-Marc). 
Microbial role in immobilization and subsequent mobili-
zation of Cadmium in soil suspensions. Soil Sc. Soc. 
Am. J. 51, 5; 1987, Sept-Oct; 1184-1. 
Effect of microorganisms on the fate of Cd in soil 
suspensions was investigated. At various time 
intervals, aliquots were withdrawn and Cd concentra-
tions and pH were determined in the supernatant. 
However, during the subsequent long-term 8 week aerobic 
incubation, a significant amount of Cd was released 
into solution of nonsterile suspensions, while no 
increase in Cd concentration was observed in the 
sterile suspensions. Our results suggested that soil 
microbial activity is responsible for both binding of 
Cd to and its subsequent release from soil . 
, CALCAREOUS SOIL, CARBON, COMBUSTION, TWO TEMPERATURE 
6. CHICHESTER (FW) and CHATSON (RF). Analysis of carbon 
in calcareous soil using a two temperature dry combus-
tion infrared instrumental procedure. Soil Sc. 153, 3 ; 
1992, Mar; 237-41. 
There is inrreasmq interest in the role that 
soil camber. , --- P'-.^ VT i C, b'j-fering againsL chaay<.:s 
in atmosphrri' carbon f^ ioxioe levels and hence in 
quantifying shifts in soi" carbon content as a function 
of chancing ] a"'i use. The me'-hods presently available 
for soil carbon analysis are costly in both time and 
materials, parricularly wher^ ^ '-he need to differentiate 
between organic and inorganic carbon forms requires 
igthy acid pretreatment of fhe samples. Severl soils 
representing three soil orders, with organic C contents 
from <1 to > 4% and inorganic C form <1 to 79%, were 
used in method development. 
, CARBON, AMENDMENTS, effect on ALKYLSELENIDE 
7. KARLSON (U) and FRANKENBERGER (VJT) . Effects of Carbon 
and trace element addition on alkylselenide production 
by soil. Soil Sc. Soc. Am. J. 52, 6; 1988, Nov-Dec; 
1640-4. 
Microbial volatilization of selenium (Se) may be 
applicable for detoxifying Se- contaminated soils, if 
high rates of volatilization can be maintained. This 
study was conducted to evaluate some of the factors 
affecting the rates of microbial production of alkyl-
selenides. Volatilization rates decreased as C was 
depleted, but increased again upon C reload. The 
addition of molybdenum (Mo), mercury (Hg), chromium 
(Cr) and lead (Pb) greatly inhibited Se volatilization, 
while arsenic (As), boron(B), and manganese (Mn) had 
little effects. The presence of cobalt (Co), Zinc (Zn) 
and nickel (Ni) at relatively high levels(25 mmol kg ) 
increased Se volatilization rates up to 2.5-fold. Low 
levels of N in the presence of added C slightly 
enhanced alkylselenide production, while without C 
amendments N had a slightly inhibitory effect. 
, ENZYME, NO-TILLAGE, effect of ACID PHOSPHATASE 
DICK(WA). Influence of long-term tillage and crop 
rotations on soil enzyme activities. Soil Sc. Soc. Am. 
J. 55, 3; 1991, May-Jun; 569-74. 
Effects of long-term no-tillage practices on the 
activity of enzymes in soil are not well understood. 
Soil profile (0-30 cmij samples were collected from 
plots where various tillage and rotation combinations 
had been continuously applied to a Hoytville silty clay 
loam soil (18 yr) and a wooster silt loam soil (19 yr). 
The results observed for the effect of tillage and 
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rf)t^'^l^n on -^ oil '"-nz.^ p ai-tivi 1.1 e? were ^^tror^gly corre 
Tatc' v.ith ^-jjn^ • C c r)ncGnt rat ions . For ^nc Hoytvillf-
qr)i^ fror -^^  '^ - T o •" ^ no variation conl'^ be arcounfe:' 
for ^,.' or^jani^ C eoneen"-rat ions . 
, TRIMETAPHOSPHATASE, CHEMICAL HYDROLYSIS 
9. BUSM^N(LM) and TABATABAI(MA). Hydrolysis of trimeta-
phosphate in soils. Soil Sc. Soc. Am. J. 54, 3; 1990, 
May-June; 630-6. 
Trimetaphosphate(TMP), a cyclic polyphosphate 
that is not sorbed by soils is hydrolyzed by a series 
of biochemical reactions to yield triphosphate, pyro-
phosphate and orthophosphate, phosphates that arc 
sorbed by soils. Tn addition to its hydrolysis to tri-
phosphate in soils by the enzyme trimetaphosphate. 
Formaldehyde inhibited and toluene had no e?ffect on, 
trimetaphosphatase activity in soils. The addition of 
Ca and Mg increased nonenzymic hydrolysi s rates in 
two soils tested with Ca being twice as effective as 
Mg 
, HUMTC ACIDS, CURIE-POINT PYROLYSIS-GAS, MASS 
SPECTROMETRY 
in ^C^^ULTFMlHan^-P-l f ^  SCHNTTZER ( M' r r ' s ^  S^ rucf \i''-^  ' 
=,'u'wes on sr^l h'^ mio ar ^-^ ^ ov curr i e-M^ o . :i' o\^"''yr' --
jas -^nromatoqrapn',/Mass sport romet rv . Soil Sc. ^ ^^ ^  , \ 
199 2, Mar; 2U5-74". 
Hiimir aoic's^HAS) oxfraoted from ^hc irnoriz-^n -'' 
a Hapl aquol J I Ha 1 ns VI lie ) and the Bh -. ir zor of a 
Haplaquod lArmadale) were investigated D> .;urie-poiPt 
pyrolysis(Cp Pv'-gas chromatography {GC)/ma5;3 spectro-
metry (MS). In addition, heterocyr r compounds such ^"^ 
furans, pyrroles, and pyridines with and witliout alkyl 
substituents were also detected. Qurdata indicate the 
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i_jresencc of aryl-alkyl structures m the HA network and 
contribute to a be^ -ter understanding of the chemical 
composition and structure of soil organic matter (SOM). 
, AND FULVIC ACID, PHOSPHORU, UKRAINE 
11. KRTVONOSOVA(GM) and BASEVTCH(TV). Content and forms 
of organic phosphates in the soils of the steppe zone 
of the Ukraine. Soviet Soil Sc. 24, 3; 1992, May-
Jun; 2 90-4. 
Tota] organic phosphorus and the phosphorus in 
the fraction of nonspecific organic compounds and in 
numi c and fulvic acids have been determined in the 
major soil groups of the Ukranian stepp. The satura-
tion of humus and humic and fu]vic with phosphorus 
along the soil profile is calculated. The phosphate 
regime of various soil group is largely reflection of 
their genetic characteristics. 
, NEAR INFRARED SPECTROSCOPY, SAMPLE SELECTION 
12. STENBERG(BO) NORDKVIST(Erik) and SALOMONSSON{Lenart) . 
Use of near infrared reflectance of SOLI for objective 
selection of samples. Soil Sc. 159, 2; 1995, Feb; 10''-
14. 
The purpose of the strategy was to retain a 
max 1 murn n,f t'"C •". '^ ir?'' "-riati on in ^ m.r'^ o r"-*- ^  "^  t ~ r- • 
properties with only a small selection of samp'e^. 
Soil organic mai-ter cation exchange capacity and basf= 
structure, al^ of which are impor^ -apt factor=^ f^ r^ 
biochemical activities in the soil and therefore for 
soil fertility. The distribution m soil properties 
in the selections were compared with random selection 
and with the original pr lation. In genera' 
peripheral selections generated a higher recovery of 
range and more even distribution in soil parameters 
than clustex selections. 
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, NITROGEN, MINERIZATION 
13. TERRY(Richard El. Nitrogen mineralization in Florida 
histosols. Soil Sc. See. Am. J. 59, 4; 1995, Jul-Aug; 
747-0. 
Nitrogen mineralization rates of several Florida 
histosols and the effects of soil moisture tension and 
organic C amendments on these rates were measured in 
the lab. with an N tracer technique. An enhancement 
of microbial activity by crop residues was exhibited 
by greater N mineralization in cropped vs uncropped 
soils. Nitrogen mineralization was not affected by 
soil moisture tension over the range of 0.1 to 3.0 
bar. Mineralization of soil organic N was increased by 
91% in glucose amended soil samples. The N-minerali-
zation rate for a 75 cm profile of Pahokee muck was 
estimated to be 686 Kg N/ha for each cm. of soil lost 
to microbial oxidation. 
AMMONIA VOLATILIZATION, effect of 
ENVIRONMENT 
14. TERRY(RE) NELSON(DW) and SOMMERS(LE). Nitrogen trans-
formations in sewage sludge-amended soils as affected 
by soil environmental factors. Soils Sc. See. Am. J. 
58, 3; 1994, May-Jun; 506-3. 
Objective of this study were to determno the 
effects of soil pH, soil moisture tension, sludge 
application ralr incubation temperature ^nd nitrifi-
cation inhibitor '^n N transformations m soil amended 
with an N-labelled sesage sludge. Nitrification 
rates were faster in sludge-amended soj1s as compared 
to nonamended acidic soil treated with NH , -N. The 
4 
r a t e s of both mine ra l i za t ion and immobi l i za t ion 
increased as temperature inc reased . There vvere only 
small net changes in in-'^rgani c-N c o n c e n t r a t i o n s in 
sludge-amended s<)ils a f t e r 168 days of i n c u b a t i o n . 
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NATURAL 
15. SELLES(F) KARAMANOS(RE) and KACHANOSKI{RG)- Spatial 
variability nitrogen-15 and its relation to the 
variability of other soil properties. Soil Sc. 
See. Am. J. 50, 1; 1986, Jan-Feb; 105-0. 
Spatial variability of natural N abundance 
of a cultivated chernozemic soil and its native 
prairie counter part were smaller than that of 
total N, organic C and the C/N ratio. The variabi-
lity of organic C was >10 times that observed for 
total N. The results of this study indicate that 
the spatial variability of the natural N abun-
dance of total soil N in the surface horizons may 
reflect the isotopic composition of the nitrogenous 
substances entering the soil system or changes in 
the isotopic composition of soil N due to humifi-
cation processes, probably induced by variations in 
topographic and micro relief features of the soil. 
, DENITRIFICATION 
16. SEECH(AG) and BAUCHAMP(ECj. Denitrification in soil 
aggrigates of different sizes. Soil SC'Soc. Am. J. 52, 
6; 1988, Nov-Dec; 1616-1 . 
Denitr-'•^ "''^ '-I-1 on in different size aggreq3te" .T 
a silt loam so.1 was studied to explain spatial varia-
bility of denitrification. The denitrification rate 
was deterrrmod by the acetylene block method following 
imposition of several different treatments. Crushing 
of the aggregates <0.25 mm diam. resulted in some 
diminishment of this relationship. The results of this 
study may be interpreted to suggest that considerable 
variability of available substrate C occurs in asso-
ciation witn different size aggregates and could 
partly explain the large spatial variability of deni-
trification that occurs over relatively short dis-
tances in field soil. 
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17. SMTTH(CJ) DELAUNE{RD) and PATRTCK(WH). Nitrate reduc-
tion in Spartina Alterniflora marsh soi]. Soil Sc. Soc. 
Am. J. 57, 4; 1993, Jul-Aug; 74 8-0. 
Transformation of nitrate(NO^ ) was investigated 
in flooded Louisiana Gulf Coast salt marsh soil. Nitrate 
formed in the aerobic zone of the soil is readily 
reduced in the deeper anoxic zone by dissimilatory and 
assimilatory processes. The experiments were conducted 
in soil cores 15 cm in diameter by 12 to 15 cm in depth. 
Concentration of NQ-, observed ins alt marsh soil; the 
increased recovery suggests tha^ - the internal inorganic-
N cycling in these soils may be more efficient than 
previously reported. 
, , , AMMONIFICATION, RESPIRATION, MODEL 
18. FINE(P), FEIGIN(A) and WAISEL(Y). Closed well-oxygenated 
system for determination of the emission of carbondi-
oxide, nitrous oxide and ammonia. Soil Sc. Soc. Am. J. 
53, 6; 1989, Nov-Dec; 1489-3. 
Simple closed system wa=^  set up for the measure-
ment of Co„, N„0 and NH^ emissicn from soil samples kept 
under wel1-oxygenated atmosphere. CO is generated from 
a BaO^ solution in equivalent amount-, With the a'd of 
the proposed method, the sim.ul-ar eous and quantitative 
determ.ination of the mineral N forms in soils, of the 
gaseous N forms and of CO^ may te performed even in well 
oxygenerated conditions. The ^esting of suitabilit > of 
incubation techniques for the assessment of N mineiali-
zation capacities. 
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DINITROGEN-DETERMINATION 
19. MULVANEY(RL), and BOAST(CW). Equations for determination 
of nitrogen-15 labeled dinjtrogen and nitrous oxide by 
mass spectrometry. Soil Sc. Soc. Am. J. 53, 2; 1989, 
Mar-Ap; 360-3. 
Tn mass spectrometric procedures recently deve-
loped for determination of N-labled dinitrogen (N„) 
and nitrous oxide (N„0) evolved from soils. The equa-
tions originally derived for these calculations are 
based on several approximations and are so simple that 
they can easily be performed using a handheld 
calculator. The refined equations are much more compli-
cated than the original equations, but they are more 
accurate and permit the use of fertilizers containing 
<20 atom % N in studies of denitrification. 
, effect of ACIDITY 
20. WEIER(KL) and GILLIAM(JW). Effect of acidity on deni-
tri fication and nitrous oxide evolution from Atlantic 
coastal plain soils. Soil Sc. Soc. Am. J. 53, 5; 198''^ , 
Sp-Oct; 120 2-5. 
Effect of acidity on deni tri f-'cation and nitrous 
oxide product j on in SJX soils ftoni nhe Atlantic coastevi 
plain was estimated using labora"^or\ incubation? '^^f 
flooded soil for periods upto 21 d. Increased denitri-
fication rates were associated with a decrease in 
acidity in all soils but most of the effect, occurcd 
above pH 6.5. Sm.all quantities of NO-, -N were formed in 
all soils. Large amounts of N0„ -N were found at pH 5.0 
and 4.7 ; r two SOT^S. Since ail coastal plain soils 
are generally <pH 5.8, a high percentage of nitrogen 
being lost from these soils through denitrification i s 
as N„0. 
, effect of NITRATE 
21. TERRY(RE) and TATE(RL). The effect of nitrate o 
nitrous oxide reduction in organic soils and sediments 
Soils Sc. Soc. Am. J. 59, 4; 1995, Jul-Aug; 744-6. 
Inhibition of N2O reduction by NO^' in cultivate! 
Pahokeemuck was determined by mieasuring N2O accumulatio 
m soil samples incubated in the presence and absence o 
acetylene. At N03~"-N levels of 40 mg/lit or greater 
neatly 100% of the gaseous denitrification products wert 
N^O in Pakokee muck. in comparision, N^O was readily 
reduced in ditch sediment samples in the presence oi 
comparable concentrations of NO^". The inhibitory 
effect of NO^ on N^O reduction was less in sediments 
and in organic soils that had been subjected to pro-
longed floding than in the cultivated soils. 
, FIELD STUDIES 
22. MULVANEY(RL) and HEUVEL(RM Vanden). Evaluation of 
Nitrogen-15 tracer techniques for direct measurement of 
denitrification in soil; IV field studif-s. Soil Sc. Soc. 
Am. J. 52, 5; 1988, Sep-Oct; 1332-37. 
Field studies were conducted to determine whether 
underestimation occurs in measuring evolution of n3+-rous 
oxide (N^O) using an N-tracer technicjue based on the 
assumption of isotopic uniformity. Isotope-rats 
analyses of the NO3" in soil cores collected from one 
plot each size showed considerable spatial variability 
m N enrichment, but measurements of N O evolution 
from these plots by gas chromatography (GC) and mass 
spectrometry(MS) usuallydid not differ significantly 
(0.05 level). The measurements differc-d significantly 
(0.05 level) for approximately 60% of the collections 
that were made significant difference's occured more 
often with medium or large plots than with small plots. 
But it was affected by subsequent application of 
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fertilizer (25 kg N ha ) which led to serious under-
estimation by MS of N^O evolved from most of the medium 
and large plots. 
, GAS FLUX, effects of SOIL PROPERTIES 
23. GRUNDMANN(GL), ROLSTON(DE) and KACHANOSKKRG). Field 
soil properties influencing the variability of 
denitrification gas fluxes. Soil Sc. Soc. Am. J. 52, 5; 
1988, Sep-Oct; 1351-5. 
Spatial variability of field denitrification gas 
fluxes was investigated in relation to water content, 
soil-gas diffusivity, nitrate concentration and water 
soluble organic C water was applied in a periodic 
fashion along a strip of Yolo soil amended with chopped 
alfalfa may and hay nitrate. Denitrification gas flux 
cycled at twice the frequency of water content with 
maximum fluxes occuring at the sides of the water peaks. 
Although denitrification gas flux was more highly 
correlated to soil-water content than to any other 
variable, coherency analyses revealed no significant 
relationships between denitrification gas flux and water 
or nitrate at specific f reqiiencies due to opposing 
effects related to nitrate leaching and small gas diffu-
sivities at the soil surface. 
, HYSTERESIS, WETTING AND DRYING CYCLE 
24. GROFFMAN(Peter M) and TIEDJE(James M). Denitrification 
hysteresis during wetting and drying cycles in soil. 
Soil Sc. Soc. Am. J. 52, 6; 1988, Nov-Dec; 1626-9. 
Denitrification response to soil moisture was 
studied in soils undergoing either wetting or drying 
cycles to determine if denitrification-soil. Water relc 
tionships were independent of antecedent raoisutre 
conditions. In the drying phase treatment, soils were 
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wet to saturation and then progressive] ydried to field 
capacity, 60% water-filled porosity and 20% water filled 
porosity with denitrifi cation measured at each moistvire 
condition. Denitrificat ion showed a hysteretic response 
to soil moisture when drying and wetting phases were 
compared. Models of denitrjfication deriven by soil 
moisture need to consider hysteretic effects if they are 
to accurately predict denitrification activity in the 
field. 
, , , TRACER TECHNIQUES, lABORATORY EXPERIMENT 
25. BOAST(CW) MULAVANEY{RL) and BAVEYE(P). Evaluation of 
Nitrogen-15 tracer techniques for direct measurement of 
denitrif ication in soil : I theory. Soil Sc. Soc. Am. J. 
52, 5; 1988, Sep-Oct; 1317-22. 
Mass spectrometric procedures for determination of 
dinitrogen(N^J andnitrous oxide (N^O) evolved during 
15 
denitrificatjon in soil treated with -labled ferti-
lizer are based on the hypothesis that the nitrate(NOT ) 
undergoing denitrification can be assumed to exist in a 
single pool that is isotopically uniform. Moreo\or, it 
is proved mathematically that the amount of N^ or N^O 
15 I ^• 
evolved is underestimated when X,, does not exced 0.5, 
N 
but it is con'-Tuded that underestimation also occurs 'n 
these cases, because no exceptions were found in over 
three million computer simultions involving evolution of 
N2 from multiple pools having N enrichments as a high 
as 99.6 atom I. 
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, LABORATORY SIMULATION STUDIES 
26. HEUVEL(RM Vanden) MULAVANEY(RL) and HOEFT(RG). Evalua-
tion Nitrogen-15 trace techniques for direct measurement 
of denitrification in soil: IT, simulation studies. 
Soil Sc. Soc. Am. J. 52, 5; 1988, Sep-Oct; 1322-26. 
In mass spectrometric procedures developed at the 
the University of Illinois for determination of N-
labeled dinitrogen(N„) and nitrous oxide(N_0) evolved 
from soil, the assumption is made that the nitrate(NO,) 
undergoing denitrification exists in a single pool that 
is isotopically uniform. For a constant mean N 
enrichment, the magnitude of the error increases as the 
range of enrichment becomes greater and can increase or 
decrease with increase in the number of NO, pools, 
depending upon whether there is an increase in the range 
of enrichment. The error is also affected by the extent 
to which evolution is distributed among the various 
pools. 
, , , , STUDIES 
27. MULVANEY(RL). Evalution of Nitrogen-15 tracer techniques 
for direct measurement of denitrification in soil: III 
laboratory studies. Soil Sc. Soc. Am. J. 52, 5; -1988, 
Sep-Oct; 1327-32. 
Laboratory studies were conducted to evaluate the 
assumption of isotopic uniformity that underlies mass 
spectrometric determination of dinitrogen(N„) and 
nitrous oxide(NpO) evolved during denitrification in 
15 
soil treated with N-labeled fertilizer. In these 
studies a gas chromatograph(GC) andmass spectrometer (MS) 
were used to analyze replicate atmospheric samples 
; 'ntaining N„0 generated through oxidation of N~ 
15 labeled NH„OH, evolved from N-treated soil slurries 
-1 incubated at constant moisture content (1kg H„0 kg ), 
r 
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MEASUR?':MKNT, effect of SAMPLE 
28. \:'^^\^\{"Y- STARR! T m d MFTS [NGER (J J) . Tnflucnor r-
sa^L'o -izp on measuio^ent of soil denitr if irai" i on . Soi i 
Sc. Soc. Am. J. 51, 6; 1987, Nov-Dec; 1492-1501• 
Influence of sanple size on the maypitude ""-"C 
•variability of soil den j trif ication was st idicd nv 
col 1 ec*" 1'^ c soil '^oros ranging m size from 1 - "^  t "• ^ 4 ""^ i. 
in •-" 1 a'^ '^ 'or . Fs^lnatps of natural deni tri f i ca " i ^ r "ate^ 
were ootained b\ mcutatint intact soil corc^ v.ith C^H2 
and ropi^oring gaseous \ 0 production. Studie-^ of ^hc 
offer ^  -"f sample "i/f in denitrificafion '=^ "^ _,j'-"^  ^"ha^ 
SOI ro'"^=; >4.2 CO -'i^metcr yielded the mos^ i-^-liable 
oq^ -la^^c; '.'ith the a^, ""ication of classical <=;'-a"^-^ioa 
"ict"'"ds *- loncnoT <H "ita ar^ also di s^ -u =;sed . 
, NITRATE 
2 9 . ^PC^^MA'^ "^e^er M;. I^ * - i f i o a t i o n and d e n i t r i f " ' a t i ' n ' "^  
o o n \ o n f i nal and n r - ' - i ' i a g e s o i l s . S o i l S c . S o c . Am. J . 
54, ; . i , Mai- '^ 'u ; ^ 2 9 - 3 4 . 
\ 1 ^ ' 1 f 1 cat 1 nr and den 1 tr 1 f icatloin w e e studies 
cxQ-^ z'iQ ~oi rso r- a ,p^r m con vent lonaal and nf-*illa-c 
agriecc s ~'-pms. S i s were sampled monthlj it three 
dep^nin-' n-n, 5-13 -m , 13-21 c m ) . N i tr i f i oa *-1 on wa== 
quantifie' i^y neasnring nitrate{NO„ -N) production frcm 
soil a-Ti 1^1 dec with n'^non'in' NH . -N) and chlora"*"G. To-^ a"i 
amounts •-f m t ri f i ca*-1 on and denitric icat ion activitv 
over 0 to 21 cm were x\'^t significantly different between 
treatments on an annual basis. 
40 
, effect of TILIAG 
30. RTrE(CW) and SMTTHiMP). Nitrification of fertilizer and 
mineralized arr.monium in no-ti]l and plowed soil. Soil 
Sc. See. Am. J. 56, 6; 19 92, Nov-Dec; 1125-9. 
Influence of tillage on nitrification was examined 
using a variety of assays of no-till and conventional 
tillage{pl owed) soils. Ratios of NO., to NH. were 
higher in plowed soils except Immediately after ferti-
lization. It is suggested that nitrification of NH^ 
fertilizer often V'/ill be more rapid in no-till because 
of more favourable moisture conditions. Wihtout NH. 
additions, however, nitrifier substrate (NH ) limita-
tions may be more severe in no-till soils, causing 
slower or less complete NH. oxidation. 
, , , NITRIFICATION, INHIBITION 
31. MIKKELSEN(RL) JARRELL(WM) and WHALEY il S ) . Effect of 
terrazole on nitrogen transformations and movement in 
irrigated corn. Soil Sc. See. Am. J. 53, 6; 1989, Nov-
Dec; 1421-8. 
Field study was conducted on tv7o sandy loam soils 
to determine the effect of terrazole nitrification 
inhibitor ( 5-ethoxy-3-[trichloromethy] ]-1 ,2,4-thiadia-
zole) on N movement and transformations. Sweet corn was 
fertilized with (NH ) SO twice during the growing 
season for a total application of 250 kc- N ha . Hov;ever 
there was no significant increase in tissue N concentra-
tions or yield due to terrazole additions. Denitrifica-
tion losses in the field were found to ;be 64% lower due 
to the presence of terrazole. 
41 
SOIL ANALYSTS 
32. RANDTBAS(J) VERMOKSFN{A) DF, GROOT(CJ) and CLEEPUT (Ovan ' . 
Effort of different moisture regimes and soil charac-
teristics on Nitrous Oxide emission and consumption b/ 
different soils. Soil Sc. 158, 2; 1994, Aug; 106-14. 
Emission and consumption of N„0 by 18 soils ha\'in.. 
a wide variety of soil characteristics were determined 
in the laboratory during a 20 day incubation at three 
different moisture regime. NO-, and NH. concentration 
may indicate that those factors were not limiting N, 
emission or consumption in most soils. 
, SPATIAL VARIABILITY, SOIL MICROSITES 
1 
33. PARKIN(TB). Soil microsites as a source of dcnitrifica-
tion variability. Soil Sc. Soc. Am. J. 51, 5; 1987, Sop-
Oct; 119 4-9. 
Spatial variability exhibited by soil denitrifi-
cation rates is high. The individual rates of m.os*" 
samples of a given data set are low, some samples often 
'"••Embi'es extremely high rate. This study was ini^iato-" 
"" investigate the underlying mechanism rescnsible f'^r 
these observations. Histograms generated from compiiter 
simulations are very similar to histograms obtained for 
real data, supporting the concept that the patchy dis-
persion of particulate organic material in soil is a 
major factor influencing the variability of natural 
denitrification rates. 
42 
FIX/ATION 
34. EL HASSAN{GA) and FCCHTiDD). Comparison of inoculant and 
Indigenous rhizobia] dinitrogen fixation in cowpeas by 
direct nitrogen-15 analysis. Soil Sc. Soc. Am. J. 53, 4; 
1989, Jul-Aug; 923-7. 
Soil contained " N enriched organic matter ( 0 . 46°3 
N) was used to determine competitiveness of six 
strains at different logarithmic ioculum densities 
against indigenous rhi zobia and against a previous 
surviving inoculant. Inoculum density had no effect upon 
yield response of cowpeas. By contrast, N„ fixation and 
yield parameters in inoculated cowpeas were not signi-
ficantly different from inoculated controls that 
contained residueal P132 from a previous inoculum study. 
, MICROBIAL BIOMASS, N LEACHING, CHERNOZEMIC SOIL 
35. CARTER{MR) and RENNTE(DA). Nitrogen transformation under 
zero and shallow tillage. Soil Sc. Soc. Am. J. 55, 5 ; 
1991, Sep-Oct; 1077-81. 
Field study was conducted with the objective of 
determining if differences occur in soil N transforma-
tion between zero and conventional tillage system. 
Tillage comparisions of 2,4,12 and 16 yr duration were 
studied at four l^ 'r:ations on chemozemic soils. The 
degree of N mineralization-immobilization turnover, 
which was associated with the incorporation of crop 
residues and level of labile organic matter in the 
surface soil. Fertilizer N entering the non-microbia1 
biomass pool. The differences in tillage system did not 
cause mrked changes in the soil N cycle. 
4 3 
, MINERALIZATION, POTENTIAL, DISTURBED SOIL 
36. rARRFRA(ML) nnd '-'^ SSF,l.\\W.) , Poren^ialU m i nc-^ l :/ah] •-
n-itrncjon in distiuM^od nnci imdistnrbed soil sar.y^ c. Soil 
Sc. Soc. Am. J. S.\ 4; i'-'SS, diil-Aua; lOlO-lS. 
Calnilation of 'rhc correct nitrogenlNj fertilizer 
rafe for a crop requires an estimate of the apo-int of N' 
that- mineralizes from soil orqanic mafter d.-ing -^  >-e 
growing seasons. To study the effect of sol- distur-
bance, we measured N mineralized disturbed and undis-
turbed soil samples. A double exponential model was 
required for disturbed samples, where as a single 
exponential model was adequate for undisturbed samples. 
Parameters of the single exponential model f-'-r u.ndis-
turbed samples could also be estimated from total N and 
clay contents of the soil. 
, , NITRATE, ACCUMULATION, OXIDATIOl^ 
37. MOLTNA(JAE). Component- of rafes of armonium —•• }ca*-inn 
in soil. Soil Sc. Soc. Am. J. 54, 3-, 19^'n, -.Wz-Jun; 
6 0 3-00. 
Diver.-.if\ in rur growth and act '. i t'/ "' .r-"'iriiu 
INH-^  ) oxidizers in a ;.opu!ation of 132 soil m i "'"'ai. g re-
gates was dC'Cumonled. Each m i croaggrcg a t.e wa - . - - , 1 a-
ted in a poorly nui rered liquid mr^dium c ^ r^ ^ -^n ' n i ng 
bromthymol blue and selective for NH, o>:idizor=. "\'i*-ri-
fication in soil was assumed to procce-i from . • ses ^--•f 
ammonium oxidation .;cnerated bv microbirjl clus+c^;. T'--^ '^ 
kinetics of nitrat'^ accumulation in soj 1 coincide-: :;{':]. 
the cumulative distribution of microaggreat "s' lag 
phase. 
44 
, RECLAMATION, FERTILIZER compared with 
SLUDGE 
38. HORNBY{WJ) BROWN(KW) and THOMAS(JC). Nitrogen minerali-
zation potentials of revegetated lignite overburden in 
the Texas Gulf Coast. Soil So. Soc. Am. J. 53, 6; 1989, 
Nov-Dec; 1484-9. 
Fresh mine spoil is virtually devoid of organic 
matter(OM) and N. The needed N is commonly added as 
inorganic fertilizer; this study was conducted to 
compare the mineralizable N resulting from inorganic 
fertilizer and sludge applications to overburden. 
Mineralization potentials 2 weeks after the plots were 
treated and ranked as unamended overburden=NH .NO-, 
treated over burden < native spoil = 4-year old 
reclaimed overburden < NH.NO-, plus sluge treated over-
burden < sludge treated overburden. 
39. WEIER(KL) and GILLIAM(JW). Effect of acidity on 
nitrogen mineralization and nintrification in Atlantic 
Coastal plain soils. Soil So. Soc. Am. J. 53, -; 1989, 
Sp-Oct; 1210-4. 
Objective of this study was to determine the 
effect of acidity on m.neralization, nitrification and 
N^O evolution during these processes on naturally acid 
soil from the lower coastal plain of North Carolina. 
Six acid surface soils (pH< 4.5) from the Tidewater 
region of north Carolina, with a range of organic 
matter(OM) content (28-850 kg~^) were limed to give a 
range of pH values so that the effect of aciditv on 
mineralization of organic N and nitrification of 
(NH^j^SO^ could be studied under controlled conditions 
in the laboratory. The recommended pH v£ilues of 4.8 to 
5.2 for Histosolo appears to be adequate for both 
mineralization and nitrification. 
45 
, AMMONIUM TREATED SOIL 
40. FIADASlArivaj FEIGENBAUM { Sala ) and PORTNOY ( Rita ) . Nitri-
fication rates in profiles of differently managed soil 
types. Soil Sc. See. Am. J. 53, 3; 1989, May-Jun; 
633-9. 
Variation of nitrification rate among soils and 
with in soil profiles has recieved little attention 
compared with the well-established relations with soil 
moisture and temperture. In this study the rate of 
nitrification was determined in profiles of various 
soils and different agricultural management. Data 
obtained from N^ studies indicated that mineralization 
rate of soil organic N in NH -treated soils was not 
always negligible relative to nitrification. 
, , , effect of CROP compared with 
TREATMENT 
41. BEAUCHAMP(EG) REYNOLDS(WS) and KIRBY(K). Nitrogen 
mineralization kinetics with different soil pretreat-
ments and cropping histories. Soil Sc. Sec. Am. J. 53, 
6; 1989, Nov-Dec; 1478-83. 
Laboratory study was conducted to deternine how 
soil pretreatment and cropping history affects the 
kinetics of N mineralization. Althougin most resear-
chers siiggest that npt N mi ns^ ral ization behaves accord-
ing to first order kinetics, some have suggested that 
this process is better described wi th zero order 
kinetics. There were no significant effects of soil 
pretreatment on No or K values produced with model II 
v/hereas differences occurred with model IE. 
46 
effect of TERPENOIDS 
42. BRFMNER(JM) and MrCARTY(GW). Effects of ^cri.cnoids on 
ni trifj cation in sol]. Soil Sc. See, Am. J. ^2, 6 ; 
1988, Nov-Dec; 163n-13. 
It has recently been hypothesized that vegottion 
in pcnderosa pine eco systems inhibits nitrification in 
these systems by releasing volatiic terpenoid? ^hat 
retard oxidation of NH. by nitrifying microorganisms. 
This hypothesis is based largely on observations that 
exposure of a ponderosa pine ecosystem to fire 
decreased the amount of volatile organic compounds. 
This hypothesis tested by studied effects of different 
amount of six terpendoids ( -tetrapine, limoncne, 
myrcene, - pinene, B-pinene and -phellandrene) on 
nitrification in soils. The apparent inhibition of 
nitrification observed when soils were exposed to 
terpenoid vapors was due to immobilization of ammonium 
N by microbial activity stimulated by the organic C in 
these vapors . 
, PHENOLIC ACID INHIBITORS LIMAX VEGETATION 
43. McCARTY(GW) and BREMNER(JM). Effects of phenolic 
compounds on nitrification in soil. Soi] Sc. Soc. Am. 
J. 53, 4; 19 89, Jul-A-g; 920-3. 
Recent literature reflects considerable interest 
in the hypothesis that climax vegetation inhibits 
nitrification in soil and that this is due to the 
production in such vegetation of phenolic compounds 
'4" that inhibit oxidation of NH by nitrifying micro-
organisms. The-e studies provided no support for the 
hypothesis that climax vegetation inhibits nitrifica-
tion in soil by producing phenolic compounds because 
they showed that phenolic acids and tannims did not 
significantly affect nitrification in soil. 
47 
, ORGANIC MATTER, NITROUS ACID 
44. BLACKMERiAM) and CERRATO(ME). Soil properties affect-
ing foriTiation of nitric oxide by chemical reaction of 
nitrilc. Soil So. Soc. Am. J. 53, 5; 1989, So-Oct; 
121^-8. 
Gas chromatography was used to deternine the 
amounts of nitric oxide (NO) in the headspaces above 
samples of 28 soils that had been autoclaved, treated 
with nitrite and sealed in all-glass flasks with He 
atmosphere for 18 h. The statistical analysis 
indicated that 95% of the variability in the amounts of 
NO found among the soils could be explained by a model 
that considered only soil organic C content, pH, and an 
interaction of these factors. These findings indicate 
that No is formed by reactions of nitrite with the 
organic fraction of soils as well as by self-decomposi-
tion of nitrous acid. 
.' , STEADY STATE N and C VALUES 
45. LUEKING{MA) and SCHEPERS(JS) . Changes in soi ^  C and N 
due to irrigation development ii Nebraska's -andhill 
soils. Soil Sc. Soc. Am. J. 54, 3; 1990, '-'az-^ un; 
626-30. 
Carbon and nitrogen parameters were compared for 
nondeveloped and developed soils. Soil samples were 
collected from four developed center pivot irrigation 
sites and from the nondeveloped corners £it depth incre-
ments of 0 to 75-150 and 150 to 300 mm. If undeveloped 
soil was lower in N or C than the stead , state value, 
development tended to increase the test value changes 
in total Kjeldahl N (TKN) and total C were not 
correlated to landscape position or time since 
development. 
48 
, TEMPERATURE, effect of MOISTURE, ORGANIC CARBON 
46. f,TLMOUR{ JT) . Ffferfs of soil properties on nitrifica-
tion and nitrification inhibition. Soil Sc. Soc. Am. 
J. 55, 6; 1991, Sep-Oct; 1262-66. 
Understanding of the impact of the soil environ-
"lont on ni t i ri f 1 cat 1 on in the presence and absence of 
nitrification inhibitor is important to proper use of 
this group of compounds. The objective of this study 
v.-as to dexcribe the kinetics of the nitrification 
process and define how a nitrification inhibitor, 
altered the reaction. As inhibitor rate increased, 
inhibition v/as enhanced by a constant amount, suggest-
ing that the relationships described above remained in 
effect. 
, OVERWINTERING TRANSFORMATIONS 
47. H"ANEY(DJ) and NYBORG(M). Overwinter transformations 
of nitrte derived from soil and N-labeled potassium 
-itrate. Soil Sc. Soc. Am. J. 52, 3; 1988, My-Jun; 
Transformations of NO^ N from fall through spring 
•..•ere examined in a t^ .pic cryoboralf and a typic agrial 
ball m north central Alberta. Nitrogen—15 labled KNO, 
'..•as applied at the rate of 2.4 Kq N ha~ to follow and 
stubble plots m October and incorporat-ed to depth of 
^.13 -,. Tsotopic analyses of NH,-N, NO^-N and total-N 
4 3 
\-,-ere performed on soil samples taken to a depth 0.60 m 
m Nov, Jan, Mar and May. Between Jan and Mar, NO.,-N 
-1 levels increased an average of 6 .4 mg N Kg in the 
5 
Cryoboralf while recovery of N was unchanged. In the 
Agrialboll, NO^-N levels remained constamt from Jan to 
Mar. Over winter loss of labeled N frorm 0 to 0.60 m 
ranged from 55 to 86%, including periods during which 
soils were frozen throughout the 0 to 0.6>0 m depth. 
49 
, NITROUS OXIDE, EVOLUTION 
48. GRAXT(RF) NYBORG(M) and LAIDLAW (JV,") . "volution of 
nitrous oxide from soil; I. model development. Soil Sc. 
156, 4; 1993, Oct; 2 59-7. 
Gaseous N emissions arising from biological 
denitrification in soils is of economic and 
environ-mental consequence. However, the biological 
and physical processes controlling emissions are 
complex, and therefore, mathematical simulation is 
useful in understanding them. A mathenatical model was 
constructed from a hypothesis based on preferential 
reduction of 0 , followed by NO-," and then N^O during 
microbial oxidation of carbon substrates. Biologically 
based modes! f denitrification, coupled to physically 
based models of the soil environment. 
, ORGANIC MATTER, AQUOLLS 
49. CATROUX(G) and SCHNITZER(M). Chemical, spectroscopic, 
and biological characteristics of the crganic matter in 
particle size fractions separated from an Aquol1. Soil 
Sc. Soc. Am. J. 51, 5; 1987, Sep-Oct; :20--^-. 
Sample from the surface horizon of a cultivated 
Aquoll were ultrasonically dispersed and separated into 
particle size fractions. Humic acids (HAs) were 
extracted from the whole soil and each particle size 
fraction.. Chemical analyses showed that the fine silt 
fraction had the high C and N conte-nts. Carbon-13 
nuclear magnetic resonance(NMR) spectra showed that HAS 
extracted from clays were more aliphate than HAs 
extracted from larger particles sizes. Compared with 
HAs, (RHAs) residual humic acids, were -more homogenous, 
contained fewer proteinaceous materia ^is and carbohy-
• drates were more aromatic, rich in phenolic OH and CO„H 
groups had higher molecular weights and contained more 
free radicals. 
50 
, GRASSLAND, GREAT PLAINS 
50. PARTON(VvJ) SCHIMEL(DS) C0LE(CV,1 and OJIMA(DS). Analysis 
of factor controlling soil organic matter levels in 
Great Plains grasslands. Soil Sc. See. Am. J. 51, ^; 
1987, Sep-Oct; 1173-9. 
We analyzed clairrtic and textural controls of 
soil or gasic C and N for soils of the U.S. Great 
Plains. We used a model of Soil Organic Matter(SOM) 
quantity and composition to simulate steady-state 
organic matter levels for 24 grassland locations in the 
Great Plains. Soil texture was also a major control 
over organic matter dynamics. The model tends to 
overestimate soil C and N levels for fine textured soil 
by 10 to 15%. Grazing intensity during soil develop-
ment is also a significant control over steady-state 
levels of SOM, and since few data are available on 
presettlement grazing, some uncertainty is inherent in 
model predictions. 
, NON CALCAREOUS, LABILE ORGANIC P 
51. SHARPLEY(AN) and SMITH(SJ). Fractionation of inorganic 
and organic phosphorus in virgin and cultivated soils. 
Soil Sc. Soc. Am. J. 54, 1; 1990, Jan-F-eb; 127-30. 
Amounts of phosphorus(P) in inorganic and organic 
pools were determined for three noncalcareous and fine 
calcareous surface soils which had been cultivated for 
at least 15 yr, and their virgin analc^gues. Distribu-
tion of inorganic P in virgin noncalcareous soils was 
an average, 20% loosely-bound, 52% nonoccluded and 46% 
occluded. The conversion of organic to inorganic P may 
be reversed by management practices allowing a build up 
of soil organic matter. Since little change in amounts 
of loosely-bound inorganic and labile organic P was 
observed during cultivation. 
51 
, NITROUS OXTDE-FORMATION, SIMULATED ACID 
52. STROO(HF) and ALEXANDER(Martin) . Available nitrogen 
and nitrogen oycling in forest soils exposed to 
simulated acid rain. Soil Sc. See. Am. J. 53, 1; 1989, 
Jan-Feb; 110-14. 
Formation of NO^ was measured in columns 
containing samples from the surface horizones of 12 
forest soils both during and after exposure to 
simulated rain applied at three times the ambient 
deposition rates for 116 d. The relative responses to 
increased acidity were correlated with organic matter 
and N levels of the soils. The simulated rain at pH 
3.5 altered the amounts of K, Ca, Mg, Al , Fe and Mn 
leached from the soil. It is suggested that the inhi-
bitation of inorganic N formation by microorganisms in 
short periods of acid precipitation may be compensanted 
by the N odded with the precipitation. 
PHOSPHORUS ORGANIC J INORGANIC, SOIL TEXONOMY 
53. TIESSEN(H) STEVJART i JWB) and COLE(CV) Pathways of Phos-
phorus transformations in soils of differing pedogensis 
Soil Sc. Soc. Am. J. 55, 4; 1991, July-Aug; 853-8. 
"line different organic and inorganic soil phos-
phorus fractions were obtained by a sequential extrac-
tion of samples from 168 USDASCS benchmark soils, 
representing eight soil orders of the soil taxonomy. 
The distribution of P across the different fractions 
(resin, bicarbonate and acid peroxide digest fractions 
with separate organic and inorganic P determination) 
and their relationships to other soil chemical 
properties. In more weathered Ultis-ols, 80% of the 
variability in labile P was accounted for by organic P 
forms, suggesting that mineralization of organic P may 
be a major determinant of P fertility im these soils. 
52 
, PHOSPHATASE, ACID 
54. BALIGAR(VC), WRTGHT(RJ) and SMEDLFY(MD). And phos-
phatase activity \n soil m :he Appalachian region. 
Soil Sc. See. Am. J. 5?, 6; 198B, Nov-Dec, 161?-6. 
Acid phosphatase(AP) activity was determined m 
14 hi]i land soils of the Appalachian region. Soil 
samples were obtained from surface (A or AP) and 
surface (F, BA, Bt or Bw) horizons during spring and 
subsamples were sotred field-moist at 4°C and air-dry 
(AD) for 36 week prior to determination of AP aci\ity. 
The average AP activity of air-dry surface horizons was 
3.3 times higher than that of subsurface horizons. The 
original soil moisture content by weight or volume and 
percent water-filler porse (% 'WEP) were significantly 
related to AP activity of surface soil horizons. Each 
soil type has its own inherent level of phosphatase 
activity. 
, effect of CULTIVATION 
55. HEDLY(MJ) STFWART(JWB) and CHAUHAN(BS). Changes m 
inorganic and organic soil phosphorus fractions induced 
bycultivation practices and by Lab. incubations. Soil 
Sc- See. Am. J. 57, 5; 1993, Sep-Oct; 970-6. 
Changes in inorganic and organic p'losphorus (, P; 
fractions resulting from 65 year of cropping in wheat-
wheat follow rotation were studied us^ng a sequential 
extraction technique. Total P content of the culti-
vated soil was 29% lower than that of the adjacent 
permanent pasture; the major loss of P{74'- of total P 
lost) was organic P and residual P of the total P lost, 
22% was from the extractable organic F forms where as 
52% orgmated from stable P. Evidance is provided for 
microbial activity playing a major role m redistri-
buting P into different forms in the soil. 
53 
, EXTRACTABLE, FERTILIZER 
56. JONES(CA) SHARPLEY(AN} and WILLIAMS{JR). Sinplified 
soil and plant phosphorus Model: III testing. Soil Sc. 
Soc. Am. J. 55, 4; 1991, Jul-Aug; 810-3. 
Testing of a simplified soil phosphorus model is 
described. Changes in organic P content of the surface 
soil due to cultivation are simulated relatively 
accurately for periods of upto 40 years at several 
locations in the Great Plains. Stimulated changes in 
organic P contents of the subsoil are smaller than 
those of the top soil. Concentrtions of soil test P 
are accurately simulated over periods of up to 20 years 
with and without fertilizer P applications in several 
soils. 
, POLLUTION, SEWAGE, effect of SODIUM and ORGANIC 
57. BURNS(S) and RAWITZ(E). The effects of sodium and 
organic matter in sewage effluent on water retention 
properties of soils. Soil Sc. Soc. Am. J. 58, 3; 1994, 
May-Jun; 487-93. 
Effect of 90 days of sewage effluent irrigation 
by dippers on water redistribution after irrigation was 
investigated on two soil layers of different texture 
and organic matter content. Changes in soil salinity, 
organic matter content, surface area, and water-
retention properties were mentioned for 90 and 60 days 
of effluent irrigation. The sodium and organic matter 
additions to soil via the waste water were found to 
interact in their effects on the active surface of soil 
particles. In contrast, drying of the sandier soil did 
not significantly improve its drainage properties. 
54 
, POLYACRYLAMIDE, NEGATIVELY CHARGED, SOIL CONDITIONER 
EFFECT OF ROOTS 
58. NADLER(Arje). Negatively charged PAM efficacy as a soil 
conditioner as affected by the presence of roots. Soil 
Sc. 156, 2; 1993, Aug; 7 9-85. 
Daily and accumulative water consumption of sandy 
loamy and clayey soils that had been amended by two 
negatively charged organic polymers (Polyacrylamide-
PAM) applied at rates of 25, 50 and 75 mg/kg of soil 
were studied in a growth chamber experiment. Plant root 
presence in the amended soils always had a corrective 
influence on soil structure and water retention over 
unamended soi1. 
, PROPYLENE OXIDE, ISOTHERM COMPARISION, STATISTICAL 
ANALYSIS 
59. DAO(TH), MARX(DB), LAVY{TL) and DRAGUN(J). Effect and 
statistical evaluation of soil sterilization on aniline 
and diuron and sorption isotherms. Soils Sc. See. Am. 
J. 57, 5; 1993; Sep-Oct; 963-9. 
Lab. study evaluated the effects of six treat-
ments on the adsorptive capacity of three soils for a 
labile chemical aniline hydrochloride and a relatively 
stable one, diuron. Detailed statistical procedures 
were outline for presenting the reliability, to compare 
the effects of air drying, over drying and moist 
preincubation on aniline-HCl and diuron adsorptions on 
soil, before enhanced microbial activity could take 
place in air-dried soil samples. 
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SULFOHYDROLASE, CARBON-BONDED SULPHOR in relation to 
MICROBIAL BIOMASS 
60. DAVID(MB) MITCHELL(MJ) and NAKAS(JP). Organic and 
inorganic suJfur constituents of a forest soil and 
their relationship to microbial activity. Soil Sc. Soc. 
Am. J. 57, 4; 1993, Jul-Aug; 947-2. 
Sulfur(S) constituents, microbial biomass and 
sulfohydrolase activity were determined for each soil 
horizon at both hardwood and conifer sites in a Becket 
soil. Drying of soil before analysis altered the S 
constituents. Sulfate has small proportion (<15 % ) , 
organic S was dominant (93% of total S in all horizons. 
Total S, carbon-bonded S and ester sulfate were all 
positively correlated {p<0.05) to present organic 
matter in the soil horizons, major implications for 
assessing the impact of atomospheric S deposition on 
soils. 
, SERPENTINITIC SOIL, ELEMENTAL TRANSPORTATION 
61. GASSER (Ubald G) JUCHLER (Stephan J) and STICHER(Hans). 
Chemistry and speciation of soil water from 
serpentinitic soils: Importance of colloids in the 
transport of Cr, Fe, Mg and Ni. Soil Sc. 158, 5; 1994; 
Nov; 314-2 2. 
This study focused on the chemis^ r-ry of soil water 
sample (SWS) obtained by tension-free? lysimetry from 
serpentinitic i.e. Cr and Ni. There was a high linear 
correlation between dissolved Mg and el ectrical conduc-
tivity, rich, Dystric Entrochrepts. Soil water sample 
from undisturbed soil profiles had total elemental 
concentrtions. Thus in serpentinitic soils, colloids 
can be an important means of element trranslocation. 
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ACETYLENE, REDUCTION 
62. TERRYIRE) and DUXBURY(JM). Acetylene decomposition in 
soils. Soil Sc. See. Am. J. 54, 1; 1990, Jnn-Feb; 90-4. 
Acetylene (C^ii^) is useful in studies of nitrogen 
fixation end deni tr if i cat ion in ,;Gi's. The objective ;f 
tnis study was to dctermire the soil envirc n-^ enta 1 
condition under which microbial decomposition of acety-
lene occurs. Adaption of soil microorganisms tc acety-
lene atilization in the collamer boil occured jn situ 
at a rate similar to laboratory incubation experiments. 
The ability of microorganisms in the soil to metabolize 
acetylene was maintained for at least 42 d after 
exposure of field plots to the gas was discontinued. 
, SULFUR SUBSTRATES 
63. YEOMANS(JC) and BEAUCHAMP{EG). Sulfur in acetylene 
inhibition of nitrous oxide reduction by soil microorga-
nisms. Soil Sc. Soc. Am. J. 57, 1; 1993, Ja-Feb; 75-87. 
Laboratory experiment was designed to determine 
the involvement of sulfur(S) in the reversal of 
acetylene(C^H„) inhibition of nitrous oxide (N^O) reduc-
tion in the denitrification process. . Three soils 
varying with respect to sulfate and carbon(C) contents 
were included in the study. Reversal of acetylene 
inhibition of N„0 reduction did not occure with any of 
the untreated soil. Although the involvement of added S 
in the reversal of C„H inhibition of N O reduction was 
confirmed, the exact nature of its involvement remains 
to be elucidated. 
57 
, role in NITRIFICATION 
64. McCARTY(GW) and BREMNER(JM). Inhibition of nitrifica-
tion in soil by acetylenic compounds. Soil Sc. Soc. Am. 
J. 53, 5; 1989^ Sp-Oct; 1198-1101. 
Recent work has shown that acetylene (ethyne) is a 
potent inhibitor of nitrification in soil. To discover 
if substituted acetylenes inhibit nitrification in soil. 
Studies to measure production of C„H„ in soils treated 
with the nongaseous compounds showed that the inhibition 
of nitrification observed with' these compounds was not 
due to C^H„ formed by their decomposition in soil. 
, AMINO ACIDS 
65. STEVESON(FJ). Isolation and identification of amino 
sugars in soil. Soil Sc. Soc. Ain. J. 56, 1; 1992, Jan-
Feb; 61-5. 
Chromatographic analysis of amino sugars in soil 
hydrolysates revealed the occurance of a wide variety of 
compounds that gene color reactions typical of amino 
sugars when analyzed with the classical Etson-Morgan and 
indole-HCL colorimetric methods. The presence in soil 
of upto 11 amino sugars in addition to glucosamine and 
galactosamine was indicated. The distribution of amino 
sugars in a humic acid preparation was similar to that 
of the original soil. A soil polysacchanide contained 
amino sugars. 
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, AMMONIA, ENZYME, HISTIDASE, HISTIDINASE 
66. FRANKENBERGFR(WT) and JOHANSON(JB). L-Histidine araonia-
lyase activity in soils. Sol] Sc. Soc. Am. J. 57, 5; 
1993, Sep-Oct; 943-8. 
Approximately 20 to 40% of the total nitrogen(N) 
m most surface soils is in the form of amino acids. 
Because of the importance of amino acids as a N source 
for plant and microbial growth, this work was carried 
out to study the enzyme that catalyzes the deamination 
of L-histidine NH^-lyase activity in soils 2-mercapto-
ethanol, cysteine, CaCl and MgSO. activated this enzyme 
by an average of 12, 16, 11 and 11% respectively. 
, ORGANIC MATTER, TRANSFORMATIONS 
67. NORMAN(RJ), GILMOUR(JT) and GALE(PM). Transformations 
of organic matter solubilized by anhydrous ammonia. 
Soil Sc. Soc. Am.J. 52, 3; 1988, MY-Jun; 694-"^. 
While it has been established that liquid anhy-
n^ vdrous NH solubilizes soil organic C, the c ransforma-
rions of the solubilized organic C have not been 
defined. Biomass C and total hydrolyzec C were 
esT:imated. The water-soluble organic C concentration 
increased from 25 mg C Kg prior to liquid anhydrous 
(LAA) application to 282 mg C kg~ on the first day 
after LAA application. Estimations of assimilatory 
conversion of WSOC to biomass C at microbial efficiences 
ranging from 0 to 0.6 indicated that dissimil atory (Co^ 
-C) conversions, respectively. Consequently, transfor-
mations of WSOC were attributed to the microb ial proce-
sses of assimilation and dissimilation. 
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, AMMONIUM, AVAILABILITY, role of ORGANISMS 
68. BREITENBECK(GA) and FARAMASIVAM(S). Availability of 
15N-labeled nonexchangeable ammonium to soil micro-
organisms. Soil. Sc. 159, 5; 1995, May; 301-10. 
Soil containing appreciable amounts, of 2:1 clay 
minerals frequently contain a substantia] portion of 
their total N as nonexchangeable NH. trapped with in 
the interlayers of these clay minerals. These 
findings sugget that the activity of heterotrophic 
microorganisms may conserve soil N by promoting the 
release of frequently fixed NH. . 
, NONEXCHANGEABLE 
69. SMITH(SJ) POWER(JF) and KEMPER(WD). Fixed ammonium 
and Nitrogen Availability indexes. Soil Sc. 158, 2 ; 
1994, Aug; 132-40. 
Little information exists about the extent to 
which fixed ammonium in soils is released under 
conditions imposed during analyses that are bases of 
nitrogen availability indexes and under conditions of 
very low soil solution concentrtions of amm.onium and 
potassium. Information is now needed to establish the 
extent to which fixed ammonium is made aval lable to 
crops so that appropriate accounting can be given to 
this source when calculating supplemental N needs. 
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, BIOMASS, AGRICULTURAL SOILS, S OXIDATION 
70. LAWERENCE(JR) and GERMIDAiJJ). Relationship between 
microbial biomass and elemental sulfur oxidation in 
agricultural soJJs. Soil Sc. Soc. Am. J. 52, 3; 1988, 
My-Jun; 672, 7. 
Elemental sulfur oxidation in 28 agricultural 
soils was correlated with the size and activity of the 
microbial biomass. Sulfur oxidation increased linear 
with microbial biomass C (r=0.68, P<0.01) and soil 
respiration rate {r=0.88, P<0.01). These results 
indicated that the size and activity of microbial 
biomass determined the rate of elemental S oxidation 
in agricultural soils. When the two inhibitors were 
added together an 84% decrease was observed. These 
results and the absence of detectable populations of 
elemental S-oxidizing autotrophs indicated that S 
oxidation in these soils was primarily a heterotrophic 
process. 
, CARBON, PHENOLS, BENZOID 
71. KASSIM(G) STOTT(DE) and HAIDER(K). Stabilization and 
incorporation into biomass of phenolic and benezoid 
carbon during biodegradation in soil. Soil Sc. Soc. 
Am. J. 57, 2; 1993, Mar-Ap; 305-09. 
Biodegradation, incorporation into biomass and 
stabilization in humus of specific carbon of ferulic, 
P-hydroxyclinnamic, anisic and benzoic acids and 
catechol were followed in steninbeck loam (pH 5.0) and 
Greenfield sandy loam (pH 7.0). Biomass was estimated 
by the fumigation procedure. The phenolic carbons 
were stabilized in the soil hums while greater amounts 
of the glucose carbons were incorporated into the soil 
biomass and that compared to glucose. 
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, HUMIC ACIDS 
72. STOTT(DE) MARTTN(JP) and HAIDER(K). Biodegradation, 
stabilization in humus and incorporation into soil 
biomass of 2,4-D and chlorocatechol carbons. Soil Sc. 
Soc. Am- J. 56, 1; 1992, Jan-Feb; 66-70. 
14 Ring C-labeled catechol, 4-chlorocatechol ana 
4,5-dichlorocatechol readily linked into model 
peroxidese humic acid-type polymers, with 84 to 96% 
14 . . 
recovery of the ' C-activity m the reaction mixtures. 
2,4-D did not link into the polymers. With highly 
degraded substractes, such as side chain 2,4-D, 
glucose and wheat straw carbons the major portion of 
the residual C was lost upon hydrolysis. With highly 
resistant substrate such as catechol, the model 
polymers and the fungal melmin the ma]or portion was 
not lost upon hydrolysis. 
, N MINERALIZATION, ACTIVE N PHASE 
73. JUMA(NG) and PAUL(EA). Mineralizable soil nitrogen: 
aounts and extractability ratios. Soil Sc. Soc. Am. 
J. 55, 1; 1991, Jan-Feb; 76-80. 
Studies were conducted on a N-labled weirdale 
loam, a dark gray chernozemic soil to (i) determine 
the amounts of N released by several methods previous 
by used to obtain an estimate of potentially minerali-
15 
zable N, (li) determine their N enrichment and 
extractability ratios and liii) compare the results 
from the above with the N minralized during 
incubation. The biomass was responsible for only 15 to 
25% of the net n mineralize. Results indicated that 
(i) extraction of a highly labeled N pool in soil (ii) 
N is mineralized from several pools, (iii) there is a 
remote possibility that a single extractant can 
extract the variety of N compounds. 
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, NON-TILLAGE CHRONOSEQUENCE 
74. STALEY{TE) EDWARDS(WM) SCOTT(CL) and OWENS(LB). Soi] 
microbial biomass and organic component alteration in a 
No-tillage chronosequence. Soil Sc. Soc. Am. J. 52, 4; 
1988, Jul-Aug; 998-1005. 
No-tillage(NT) chronosequence that had been 
continuously cropped to maize for 0, 1, 2, 4, 7, 9, 15 
or 20 yr on a Westmoreland silt loam was examined for 
differences in microbial biomass, and soil organic C, 
N, P, and S. In the plowzene of the NT sites, biomass 
C, total C(TC), soluble organic (SOC), total Kjeldahl 
N(TKN), organic P(OP) and organic S(OS) level were 
generally greater in the soil surface. As a 
consequence, management practices designed to improve 
nutrient use-efficiency, especially by controlling 
microbial mineralization/immobilization activity, 
should not only take into consideration tillage method 
but years under the tillage method as well. 
CALCAREOUS SOIL, NITROUS, EMISSION, effect on 
METHANE 
75. GROOT(CJDe) VERMOESEN(A) and CLEEMPUT(0 Van). 
Laboratory study of the emission of N O and CH. from a 
calcareous soil. Soil Sc. 158, 5; 199^, Nov; 355-64. 
The emission of N„0 and CH^ from a calcareous soil was 
2 4 
studied, in the laboratory, with the addition of 
inorganic N at different soil water levels. An 
inhabiting effect on meth(^ ne production when organic 
carbon is limiting the methane productiion. 
63 
, CARBOHYDRATE effect of CULTIVATION 
76. DALAL(RC) and HENRY(RJ). Cultivation effects on 
carbohydrate contents of soil fractions. Soil Sc. Soc. 
Am. J. 52, 5; 1988, Sept-Oct; 1361-5. 
Distribution of monosaccharides in the acid 
hydrolysate of soil fractions and whole soil subjected 
to variable periods of cultivation (0-45 yr) were 
studied because carbohydrates constitute a substantial 
proportion of soil organic matter and affect soil 
aggrigation, both of which are affected by cultivation. 
Carbohydrate constituted from 8 to 16% of soil organic 
matter in virgin soil and generally increased with the 
clay content (18-78% clay). Glucose and galactose were 
normally the predominant monosaccharides in the acid 
hydrolysates of the soils and soil fractions, showing 
there by that carbohydrate fraction of the soil organic 
matter was no more liable than the total organic C. 
, CARBON CYCLE effect of ABIOTIC FACTOR, SOIL-WATER 
TENSION 
77. BUYANOVSKY(GA) and WAGNER(GH). Annual cycles of Carbon 
dioxide level in soil air. Soil Sc. Soc. Am J. 56, 6 ; 
1992, Nov-Dec; 1139-4. 
CO concentration of the gaseous phase of a silt 
loam soil was studied under cultivation of wheat, corn 
and soyabeans, over a 2 year period. Dynamics of C0„ in 
the soil air were observed to be conditioned by both 
biological and abiotic factors. Under conditions of 
optimum soil water content, in of CO concentration 
increased linearly within of soil temperature within 
the limits of 10 to 20=C. 
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MINERALIZATION, CARBON and NITROGEN AEROBIC 
CONDITIONS 
78. GALE(PM) and GILMOUR(JT). Net mineralization of carbon 
and nitrogen under aerobic and anaerobic conditions. 
Soil Sc. Soc. Am. J. 52, 4; 1988, Jul-Aug; 1006-10. 
Study was conducted to compare the net C and net 
N mineralized during the decomposition of alfalfa under 
aerobic and anaerobic conditions. Dried and ground 
alfalfa was mixed with soil at a rate of 5 kg kg and 
incubated either aerobically at optimum water in a CO^-
free atmosphere or anaerobically(flooded) in an N2 
atmosphere. The decomposition process was followed by 
measuring the C0„ and CH. evolved, water soluble 
organic C, and inorganic N. The linear relationship 
between the predicted and observed mineralization was 
evaluated. For C mineralization the slope was 1.1 and 
that of N mineralization was 1.0. 
, CATALASE, EXTRACTION 
79. PEREZ-MATEOS(M) GONZALEZ-CARCEDO(S) and BUSTONUNEZ. 
Extraction of Catalase from soil. Soil. Sc. Soc. Am. J-
52, 2; 1988, Mar-Ap; 408-1. 
Experimental conditions for extraction of 
extracellular catalase from soil were studied by using 
tetra-sodium pyrophosphate as extractive solution. 
Mixture of soil with 0.01 M pyrophosphate in a 1.2 
ratio(W/V), adjustment of pH to 7.0-7.3, 18 h of 
reciprocating agitation at l.OSxg (60 rpm) and 
bacteriological filtration after centrifugation were 
the optimum conditions for extraction of soil fractions 
with catalase activity. Some aspects of pH variation in 
successive extractions of enzyme and differences 
between the use of extractive solutions at a same buffer 
pH or control of extraction pH are reported. 
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, CLAY DISPERSION, effects on FLOCCULATION 
80. SHAJNBERG(I) and LEVY(GJ). Organic polymers and soil 
sealing in cultivated soils. Soil So. 158, 4; 1994, 
Oct; 267-73. 
Beating action of rain or sprinkler drops causes 
the breakdown of aggrigates and clay dispersion, which 
subsequently leads to seal formation. Chemical soil 
amendments (e.g. phosphogypsum, organic polymers) can 
improve aggrigate stability and limit clay dispersion 
and thus prevent seal formation. Anionic 
polyacrylamide has been found to be the most effective 
in contolling seal formation, and soil erosion and has 
the longest residual effect. 
, DECOMPOSITION, PAIRED-PLOT METHOD 
81. HSTEN(YP) and WEBER(OJ). Net aerial primary production 
and dynamics of soil organic matter formation in a 
tidal marsh ecosystem. Soil Sc. Soc. Am. J. 55, 1 ; 
1991, Jan-Feb; 65-72. 
Relatiionship between net aerial primary 
reduction (NAPP) and soil organic matter formation in 
tidal marsh environment were analysed using a 
ynamic model. Net aerial primary production was 
-2 -1 
estimated to be 2643 g m y using a paired-plot 
method. The soil organic matter due to NAPP was 
-2 
estimated to be 12.5 kg m . The actual soil due to 
NAPP was estimated to be 12.5 Kg m . The actual soil 
organic matter under the marsh was found to be about 
100 Kg m . Two carbon cycles were defined in the marsh 
soil: (i) the short one (ii) the long one, comprises 
the major portion of the soil organic matter. 
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, DINICONAZOLE-METACHLOR, Ca-ORGANIC MATTER Ca-MONTMORI-
LONITE 
82. WEBER(JB) and SWATN(LR). Sorption of diniconazole and 
metolachlor by four soils, calcium-Organic matter and 
calcium-raontmorillonite. Soil Sc. 156, 3; 1993, Sept; 
171-^. 
Diniconaza]e was sorbed by four soils in amounts 7 
to 20 times that for metolachlor, by Ca-Organic matter 
(Ca-OM) in amounts twice that for metolachlor, and by 
Ca-montmoril 1 onite (Ca-Mont.) in amounts similar to 
metolachlor. Sorbtion by the soils as indicated by 
Freundlich K values, were highly correlated with the 
organic carbon content of the soils for diniconazole and 
with organic carbon and clay contents of soils for 
metolachlor. Sorption of diniconazole was through 
physical sorption forces at neutral pH levels and was by 
way of cation exchange forces at low pH levels. 
, ENZYME, FERTILIZERS, HERBICIDES, FUNGICIDES, INSECTI-
CIDES 
83- FRANKENBERGER(WT) and TABATABAKMA). Amidase activity in 
soi]s: IV. effects of trace lements and coesticides. Soil 
Sc. Soc. Am. J. 58, 6; 1994, Nov-Dec; 1120-4. 
Amidase was recently delected in soils and this 
study was carried out to assess the effects of 21 trace 
elements, 12 herbicides, 2 fungi'-ides , and 2 
insecticides on the activiuty of this enzyme. Results 
showed that most of the trace elements and pesticides 
studied inhibited amidase activity in soils. Other 
pesticides that inhibited amidase activity in soils were 
atrazine, naptalam, chloramben, dicamba, cyanazine, 2, 
4-D, alachlor, paraquat, trifluralin, m-aneb, diazinon, 
and malathion. The inhibition of amidase by diazinon, 
alarhior and butylate followed noncompetitive kinetics. 
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effect on PHENOL OLIGOMERS, MASS SPECTROSCOP"^ 
OXIDATIVE COUPLING 
84. SUFLITA(JM) and BOLLAG(JMj. Polymerization of phenolic 
compounds by a soil-enzyme complex. Soil Sc. Soc. Am. J-
58, 2; 1994, Mar-Apr; 297-2. 
Phenolic substrates representing lignin or 
xenobiotic model compounds were incubated with a 
phenoloxidase-like catalyst extracted from soil. The 
resulting oxidative products were separated by 
thin-layer chromatography and characterized by mass 
spectrometry. The soil-enzyme complex transformed 
guaiacol, 1-naphthol, and 4-chloro-l-naphthol into 
Ohiyoraeric products by carbon to carbon and carbon to 
oxygen coupling reactions. The results support the view 
that biosynthetic reactions, exemplified by the 
oxidative coupling of phenols. 
, IMMOBILIZATION, HYDROPHOBIC BONDING 
85. BOYD(SA) and MORTLAND(MM). Urease activity on a clay-
Trganic complex. Soil Sc. Soc. Am. J. 54, 3; 1990, 
•••ay-Jun; 619-2. 
Urease may be adsorbed on hexadecyltrimethyl-
ammonium-semectite by hydrophobic bonding. This 
mechanism is independent of pH and results is enzyme 
activity as high as that in homogenous olution. As much 
as 40% by weight of enzyme can be bound to the clay-
crganic complex before free enzyme appears in the 
supernatant solution. In soils, enzymes may be 
immobilized on natural clay-organic matter complex by 
hydrophobic bonding. 
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, MICROBIAL ACTIVITY, NUTRIENT CYCLING 
86. STROO(HF) and JENCKS(F,M). Enzyme activity and respira-
tion in minesoils. Soil Sc. Soc. Am J. 57, 3; 1993, 
May-Jun; 54 8-5 3. 
Microbial respiration and soil enzyme activity 
rreasurements were made in both native soils and in 
minesoils varying in age and vegetation in order to 
determine the levels of microbial activity during the 
initial stages of soil genesis, respiration rate, and 
amylase and phosphates activities were all significantly 
correlated with each other. No evidence for enzyme 
inhibition in minesoils was found. Compaction of the 
soil during reclamation caused slov? organic matter and N 
accumulation, and thus low microbial activity. 
, UREASE, AMIDASE 
87. FRANKENBERGER(WT) and TABTABAI(MA). Amidase activity in 
soils: III. stability and distribution. Soil Sc. Soc. 
Am. J. 58, 2; 1994, Mar-Apr; 333-8. 
Activities of soil enzymes are affected by methods 
of handling, storing and pretreating the sample before 
enzyme assay. Amidase was recently detected in soils and 
this study was carried out to assess the factors 
affacting its stability and distribution. Studies of 
distribution of amidase in soil showed that it is 
concentrated in surface soils and decreasses with depth. 
Amidase activity and microbial counts obtained with 
acetamide or propionamide as a substrate in the absence 
of tolvene indicated that these substrates induce 
production of this enzyme by soil microorganisms. 
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, FATTY ACID, OXIDATION, MELANIUS, PERSULPHATE 
88. MARTIN(F) GONZALEZ-VILA(FJ) and MARTIN(JP). Per sulfate 
Oxidation of fungal melanius. Soil Sc. See. Am. J. 56, 
6, 1992, Nov-Dec; 1145-8. 
Four fungal melanius were were degraded by 
potassium per-sulphate, a new, mild chemical oxidation 
method. The percentage of degradation varied from 15 to 
50% calculated by weight loss. Analysis of the 
degradation products by gas chromatography showed 
numerous fatty acids, both straight and branched chain, 
in widely varying amounts. By two-dimensional thin-
layer chromatography, several phenols and anthraquinones 
were noted. 
, FUNGAS, MELANIN, STRUCTURE 
89. SCHNITZER(M) and CHAN(YK). Structual characteristics of 
a fungal melanin and a soil humic acid. Soil Sc. Soc. 
Am. J. 50, 1; 1986, Jan-Feb; 67-71. 
Melanin produced by Hendersonula toruloidea and a 
soi] humic acid were characterized by a number of 
chemical (elemental and functional gioup analyses, 
carbohydrate content, aminoacid, amino sugar, and NH ^  
analyses) and spectroscopic methods before and after 6 M 
HCl hydrolysis. The melanin was more aliphatic but 
considerably less aromatic than the soil humic acid. Hot 
acid hydrolysis by removing practically all of the 
proteinaceous materials and carbohydrates frcm the two 
materials, made it possible to focus on the structural 
chem.istry of the residual materials. 
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, HERBICIDES, NOIONIC, CHROMATIC METHODS 
90. MADHUN(Yousef A) FREED(VH) and YOUNG{JL). Binding of 
ionic and neutra] herbicides by soil humic acid. Soil 
Sc. Soc. Am J. 53, 2; 1989, Mar-Ap; 319-2. 
Gel filtration method of hummel and dryer has been 
used for the study of binding of bromacil (5-bromo-3-
secbutyl-G-methyluracil) , diuron [ 3-( 3 , 4-dichlorophey1)-
1, 1-dimethylureal] , simazine(2-chloro-4,6-bio-
ethylamino-s-lriazine), glyphosate [ N-(Phosphonomethyl) 
glycine], and diquat (1,l-ethylene-2,s-bipyridylium ion) 
by humic acid. The chromatographic method was found 
germane for the study of the ionic and nonionic 
herbicides. The interaction of herbicides with humic 
acid would be indispensable for the assessment of these 
chemical mobility and transport in soil and water 
environments. 
, SORPTION-ENTHALPY 
91. :-1ADHUN{YA) , FAREED(VH), YOUNG(JL) and FANG(SC). Sorption 
of bromacil, Chlortoluron and diuron by soils. Soil. So. 
Soc. Am. J. 53, 6; 1989, Nov-Dec; 1467-71. 
Sorption of bromacil (5-bromo-3-sec-butyl-6-
r.ethy] ui'aci 1 ) , Chlortoluron [ 3-( 3-chloro-4-methylphenyl ) , 
1,1-dimethylureal], and diuron [3-( 3 , 4-dichlorophenyl ) 
1,1-dimethylurea] by soils containing contrasting 
organic carbon (OC) content was studied. The herbicides 
showed the following order of increasing tendency to be 
sorbed: diuron > chlortoluron > bromacil. Water 
solubility(S) and octanol-water partition coefficient 
(K ) of the herbicides were determined! and used to 
ow „ 
derive equations for estimating K with r >0.989. These 
oc — 
correlations is that they allow reasonable estim.ates of 
KQ(-, from more easily determined molecular parameters. 
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, HUMTC SOIL, PHENOL, SILICATE SURFACE 
92. POHLMAN (AA) and MILL(T). Peroxy radical interactions 
with soil constituents. Soil Sc. Soc. Am. J- 56, 5 ; 
1992, Sept-Oct; 922-7. 
Interaction of peroxy (RO^) radicals with soil 
constituents in dilute aqueous solutions and suspensions 
at 50°C was examined using p-isopropyIphenol (PIP) as a 
probe competitive trapping of R0„ radicals occurs with 
-1 10 mg.2 of solid suspended humic acid polymers and by 
1.0% silicate suspensions containing 3-74 mg. kg of 
total organic C. Solid surface is attributed to the 
availability of electron-donating or phenolic functional 
groups and not to total organic C contents. 
, INTERACTION, ACIDIC DECOMPOSITION, COMPLEXATIO 
93. TIPPING(E) and HURZEY(MA). Model of solid-solution 
interactions in acid organic soils, based on the 
complexation properties of humic substance. J. Soil Sc. 
41, 4; 1990, Dec-Feb; 505-9. 
CHAOS(complexation by Humic Acid in Organic 
soils) is a quantitative chemical model of organic 
soils that incorporates complexation by the functional 
gp of humic substances and non-specific ic-)n-exchange 
reactions. CHAOS was found to account satisfactorily for 
the results of acid-base titration experiments (pH range 
3-5) with soil samples. Predictive calcu'!f ations with 
CHAOS suggested that organic soils acidified by acid 
rain would respond on a time-scale of years-to- decades 
to reductions in rain acidity. 
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, NUCLEAR MAGNETIC RESONANCE 
94. WILSON(MA). Soil organic matter maps by nuclear magnetic 
resonance. J. Soil So. 4S, 2; 1994, Jun-Aug; 209^5. 
Preliminary studies are reproted on a soil and a 
litter fraction which have the aim of exploring the 
13 potential of two-dimensional C nuclear magnetic 
resonance spectroscopy for the analysis of soil organic 
matter structure. For aromatic and oxygenated aliphatic 
carbon, the latter parameter is a measure of the degree 
of protonation. Likewise it is possible to distinguish 
between soils containing dioxygenated carbon which is 
protonated (e.g. acetal) or dioxygenated carbon which is 
non-protonated (e.g. ketal). 
SPECTROSCOPY, FLUORESCENCE 
95. MIANO (TM) SPOSITO(Garrison) and MARTIN(JP). Fluorescen-
ce spectroscopy of humic substances. Soil So. Soc. Am. 
J. 52, 4; 1988, Jul-Auq; 1016-19. 
Fluorescence spectroscopy has been underutilized 
as a method to investigate the nature of humic 
substances. The excitation spectra were markedly 
different for humic vs. fulvic acid and could be used to 
distinguish unambiguously between the two kinds of humic 
substance in aqueous solution. Synchronous- can 
excitation spectra of humic substances showed complex 
lineshapes that depended sensitivity c'^n the type of 
humic substance as well as on the pH value. These 
spectra, which are unique for fluorescence processes, 
may have important potential in resolving condensed 
aromatic structures i n humic and fulvic acrids. 
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, INACTIVATION, VIRUS SURVIVAL, TOBACCO, MOSAIC VIRUS 
96. CHEO(PC). Antiviral factors in soil. Soil Sc. See. Am. 
J. 59, 1; 1995, Jan-Feb; 62-7. 
Tobacco mosaic virus(TMV) is a very stable virus 
in vitro. When incorporated into soil, its infectivity 
or recoverability grandully disappeared. The rate of TMV 
degradation in soil was a function of temperature, 
faster at 25°C than at either 5 or 40°C. It degraded 
faster in relatively moist soil than in drier soil, but 
in a separate experiment was quite stable in flooded 
soil. When the pH of an active antiviral soi] was 
ad]usted from 7 to 4.9 its antiviral activity was 
greatly reduced. TMV remained relatively stable in 
autoclaved soil or soil containing added streptomycin-
sulfate or cycloheximide, but not with added benlate 
fungicide. 
, LABELED CORN, ORGANIC INPUTS 
97. HETIER(JM) SCHOULLER(E) and MAROL(Cj. Organic matter 
inputs to soil after growth of carbon-14-Nitrogen-l5 
labeled maize. Soil Sc. See. Am. J. 50, 1; 1986, 
Jan-Feb; 7 6 -'J . 
14 15 After growth of doubly labeted ( C and ) maize, 
two loamy soils were labeled by roat exudation and 
rhiozodeposition, and by direct microbila immobilization 
of N. At harvest time, fresh roots represented 85% of 
the total C input and rhizodeposition 15% , 60 to 70% of 
the'N input was still in living roots at this time, and 
other organic forms of N were more a result of microbial 
activity than of rhizodeposition. The largest and most 
nonogeneous organic fraction was the finest insoluble 
fraction, in which about half of the label for both C 
and N was found. 
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, MANGANESE effect of ROOT-SOIL INTERACTIONS 
98. GODO(GH) and REISENAUER(HM). Plant effects on soil 
nanganese availability. Soil Sc. Soc. Am. J. 58, 5 ; 
1994, Sept-Oct; 993-5. 
Relationships differ greatly between soil Mn 
solubility and pH, between plant uptake of Mn and soil 
pH, and between plant uptake of Mn and nutrient solution 
pH. The combined effects of soil properties, plant 
characteristics, and the interactions of plant roots and 
the surrounding soil. Experiments were done to evaluate 
the contributions of root/soil interactions, 
specifically those of root exudates, to Mn availability. 
The effect is particularly marked in systems more acid 
than pH 5.5 and explains many of the apparent anomalies 
of soil Mn availability. 
, AUXINS, MICROBIAL, STABILITY 
99. MARTENS(DA) and FRANKENBERGER(WT). Stability of 
microbial-produced auxins derived from, L-Tryptophan 
added to soil. Soil Sc. 155, 4; 1993, April; 26 3-71. 
Soil microorganisms are capable of producing 
secondary metabolites such as auxins upon the additon of 
tryptophan(L-TRD). This study was conducted to determine 
the stability and availability of indole-3-acetic 
acid(IAA) and proposed intermediates in the production 
of auxins from the addition of L-TRP to soil. May have a 
greater effect on plant growth and yield when compared 
with auxins of lower soil stability. 
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, MICROBIAL BIOMASS, SORBED, MICROAGGREGATES 
100. TISDALL(JM) and OADES(JM). Organic matter and water-
stable aggregates in soils. J. Soil Sc. 46, 2; 1995, 
Jun-Aug; 141-3. 
Water-stability of aggregates in many soils is 
shown to depend on organic materials. The organic 
binding agents have been classified into (a) transient 
mainly polysaccharides, (b) temporary, roots and fungal 
hyphae, and (c) persistent, resistant aromatic 
components associated with polyvalent metal cations, 
and strongly sorbed polymers. Roots and hyphae 
stabilize macroaggregates, defined as > 250 urn 
diameter. The water-stability of microaggregates 
depends on the persistent organic binding agents and 
appears to be a characteristics of the soil. 
, MICROBIAL DECOMPOSITION PLANT and ROOT^ INCUBATION 
101. SPARLING(GP) CHESHIRE(MV) and MUNDIR(CM). Effect of 
barley plants on the decomposition of C-labelled soil 
organic matter. J. Soil Sc. 46, 1; 1995, Mar-Jay; 89-0. 
Effects of barely plants on the rate of decomposi-
tion of soil organic matter over a 6~week period was 
studied using soil that had been previously labelled by 
14 incubation with C-labelled ryegrass for 1 year. The 
14 plants reduced the loss of CO from soil by 70% over 
42 days. The reduction in organic matter decomposition 
in the presence of plants has been explained by earlier 
workers in term of a reduction in microbial activity. 
The mechanism by which plants conserve organic matter 
is complex and can not be explained merely by analogy 
to an increased level of nutrients available for 
microbial metabolism. 
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, MINERALIZATION, OVEN DRIED compared with FREEZE PLANTS 
102. MOORHEAD(KK), GRAETZ{DA), REDDY(KR). Mineralization of 
Carbon and Nitrogen from freeze-and oven-dried plant 
materia] added to soil. Soil Soc. Sc. Am. J. 52, 5 ; 
1988, Sept-Oct; 1343-46. 
Drying organic materia] before soil incorporation 
is a common procedure used in mineralization or 
decomposition studies. A laboratory study was conducted 
to determine the effect of drying metliods on plant C 
and N and associated mineralization pattern in soil. 
Oven drying in paper bags significantly increased the 
]ignin content and decreased the mineral content of the 
plant material compared to freeze drying. The 
mineralization of C from freeze-deried plant material 
was more rapid during the initial stage of 
decomposition and remained significantly higher 
throughout the incubation. Mineralization of N from 
the plant material accounted for 33% of the applied N 
of the freeze-deried material and 23% of the applied N 
of the oven-dried material. 
, MOLLISOLS 
103. NICHOLS(JD): Relation of organic carbon to soi' 
properties and climate in the southern great plains 
Soil Sc. Soc. Am. J. 55, 6, 1991, Sep-Qct; 1382-4. 
Proportion of mollisols in the southern great 
plains ranges from 1% to > 90% of count with 
completed soil surveys. A study was made on data from 
65 pedons spaced as equally as possible across the 
area. All of the soils studied had grassland 
vegetation, were on uplands. Slepwise multiple 
regression analyses were made on percent organic carbon 
vs. percent clay, percent silt and mean annual tempera-
ture. Results indicate a significant relationship 
between organic carbon and clay with a lesser 
relationship with precipitation. 
, NITROGEN BALANCE, NITRATE 
AZ^O /(r.- . 
; • > 
-> 
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104. PARKIN(TB) SEXSTONE(AJ) and TIEDJE(JM'). Comparison of 
field denitrification rate determined by acetylene-
based soil core and nitrogen-15 methods. Soil Sc. Soc. 
Am. J. 54, 1; 1990, Jan-Feb; 94-9. 
Soil core method to measure field denitrification 
rates was evaluated by comparing the results with 
denitrification rates measured by the N difference 
method. Denitrification rates were obtained on soil 
cores from two field sites and a set of sieved, 
Denitrification rates from the acetylene-core method 
were not significantly different than the estimates by 
15 the N method. Denitrification rates as measured by 
both methods were highly variable. 
CARBON, TEXTURAL effects of ORGANIC AND 
INORGANIC PHOSPHORUS. 
105. TIESSEN(H) and STEWART(JWB). Particle-size fractions 
and their use in studies of soil organic :matter: TI 
cultivation effects on organic matter composition in 
size fraction. Soil Sc. Soc. Am. J. 56, 3, 1992, 
May-Jun; 509-4. 
Losses of carbon, nitrogen and phosphorus from 
soil particle-size fractions during cultivation were 
examined and their implications on the nutrient-sup-
plying potential of soils is discussed. Particle-size 
fractions were obtained by ultrasonic dispersion in 
water. Organic matter losses during 65 yr cultivation 
of a coarser sandy loam soil showed a similar, 
distribution and magnititude across size ffractions, 
while a heavy clay soil was characterized by a great 
stability of the silt and clay associatec3 organic 
matter. 
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, DENITRIFICATION, BIOMASS 
106. HATDER(K) MOSIER(A) and HEINEMEYER(0). Phytotron 
experiments to evaluate the effects of plants on 
denitrif ication. Soil Sc. Soc. Am. J. 54, 3; 1990, 
May-Jun; 636-41. 
Amount and availability of plant rhizorsphere 
carbon deposits and their influence on microbial 
denitrification in soil are not clearly defined. To 
evaluate this possibly important facet if fertilizer N 
loss from agricultural soi.l a study was conducted. The 
results of the studies show that deintrification was 
not stimulated in soils planted with corn or v/heat 
compared to unplanted soil. About 60% of the root 
biomass carbon could be found in the soil as 
rhizodeposited carbon at the termination of the 
experiments. 
/CITROUS ACID METHYL ESTER 
107. MAGALHAES(AMT) CHALK(PM) RUDRA(AB) and NELSON(DW) 
Formation of methyl nitrite in soil treated with 
nitrous acid. Soil Sc. Soc. Am. J. 54, 3; 1990, 
May-June; 623-5. 
Formation in of methyl nitrite was detected when 
two clay soils were treated with nitrous acid (260j^ 20 
mg N Kg soil) in the dark in closed chamber. There 
was a consistent trend with time in the concentrations 
of methyl nitrite in the atmospheres above the soils. 
Methyl nitrite was formed under mildly to moderately 
acid conditions {pH 6.3 and 4.8) at -33 KPa soil water 
potential. Methyl nitrite may form under conditions 
encountered in the field and that soil can be a sink 
as well as a source of methyl nitrite. 
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FERTILIZER, effect of CARBON SOURCE 
108. KELLEY(KR) and STEVENSON(FJ). Effects of carbon source 
on immobilization and chemical distribution of 
fertilizer nitrogen in soil. Soil So. Sec. Am. J. 51, 4; 
1987, Jul-Aug; 946-1. 
Three C source (glucose, a phenolicglycoside, and 
catechol) were added to soil along with N-labeled 
(NH.)_So. in an incubation study to determine effects of 
aliphatic and phenolic substrates on transformations of 
fertilizer N. Microbial utilization of the C substrates 
resulted in a rapid depletion of available mineral N, 
with maximum immobilization of soil and tracer N after 
6, 10, and 20 d in the glucose-, phenolic glycoside-, 
and catechol-amended soil, respectively. Overall 
microbial transformations were more important than 
substrate effects in determining the distribution of 
15 immobilized N after 120 d of incubation. 
, ORGANIC CARBON, DISSOLVED, SORPTION, CONTROL 
109. MOORE(TR) DESOUZA{W) and KCPRIVNJAK(JF). Controls on the 
sorption of dissolved organic carbon by soil. Soil So. 
154, 2; 1992, Aug; 120-2 9. 
Dissolved organic carbon (DOC) sorption isotherms 
were determined for 48 soil samples derived from 
Humaquepts, Inceplisols, and Spodosols using a DOC 
solution derived from a swamp peat (Hemist) . Reactive 
soil pool for DOC were also positively related to soil 
organic C content, with an average of 3.2% of the 
organic C in the soil being part of the DOC reactive 
pool. 
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, ORGANIC MATTER 
1.10. TIESSEN(H) KARAMANOS(RE) and STEWART (JWB) . Natural 
nitrogen-15 abundence as an indicator of soil organic 
matter transformations in native and cultivated soils. 
Soil Sc. See. Am. J. 55, 2; 1991, Mar-Apr; 312-5. 
Natural N isotope composition of soil organic 
matter associated v^ ith organo-mineral particle size 
fractions of two cultivated and two native grassland 
15 
soils was studied. The N abundance of fine-silt and 
coarse-clay-associated N appeared relatively unchanged 
even after prolonged cultivation of Goyrs. A large drop 
in the N abundance of the fine-clay-sized materials 
indicated a major change in the nature of microbial N 
transformations. 
, CARBON-13, OCCURANCE 
111. BALESDENT(J) WAGNER(GH) and NARIOTTI(A). Soil organic 
matter turnover .in long-term field experiments as 
revealed by carbon-13 natural abundance. Soil Sc. Soc. 
Am. J. 52,"l; 1988, Jan-Feb; 118-4, 
Cultivation of C-3 (Calvincycle) plants after 
turning under a native prairie of grasses possessing C-4 
metabolism allows partitioning of soil organic m.atter as 
to origin. A study to exploit this approach used soil 
from a long-term experimental field. The results 
demonstrated an initial rapid loss of prairie C, 
suggesting the presence of an easily mineralizable 
component that was exhausted in 30 to 40 yr. The overall 
results demonstrate the potential value of long-term 
field experiments for studying soil organic matter 
13 turnover by the natural C abundance technique . 
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POLYMER 
112. BENZTNG-PURDIE(L) and RTPMEESTER(JA) . Melanoidins and 
soil organic -.matter: evidence of strong similarities 
revealed by C. Soil So. See. Am. J. 56, 1; 1992, 
Jan-Feb; 56-1. 
Melanoidins of molecular weight higher than 12000 
were synthesized by reaction of xylose with glycine(I) 
xylose with ammonium sulfate(III), and glucose with 
glycine (11) and compared with well-humified fraction of 
an organic soil. Microannalytical data for all four 
substances were very similar. The three melanoidins 
strongly resemble that of the organic soil fraction. 
Acid hydrolysis of melanoidin(1) yielded no xylose and 
<1% glycine, indicating that these starting components 
are not main constituents of the polymer. 
, ORGANIC SOLUBLE 
113. SMITH(SJ). Soluble organic nitrogen Losses associated 
v;ith recovery of mineralized nitrogen. Soil Sc. Sec. Am. 
J. 51, 5; 1987, Sep-Oct; 1191-4. 
Extent and subseqi-ent availability of soluble 
organic N in soil mineralization extracts wore 
determined using initially air-dry soil samples. The 
major losses of soluble organic N occured during the 
initial teaching prior to incubation, and are attributed 
to factors not directly associated with the 
mineralization procedure. The organic N losses 
represented, an average, only about 5% or less of the 
inorganic N. Distribution of the soluble organic N 
components in the extracts did not differ greatly from 
that of soil. In general, soluble organic N losses were 
not a major factor associated with recovery of 
mineralized N. 
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, DECOMPOSITION 
114. REDDY(KR). Mineralization of nitrogen in organic soils 
Soil Sc.Poc. Am. J. 57, 3; 1993, May-Jun; 561-6. 
Effect of fluoctuating seasonal temperatures on 
the release of soluble NO-,-N, NH -N, soluble organic 
N(SON) and soluble organic C(SOC) into drainage effluent 
during soil organic matter mineralization was measured 
on organic soil profiles obtained intact from various 
locations in Florida. The amounts of N mineralized 
ranged from 410 to 938 Kg N ha year for cultivated 
soils and 874 to 1, 250 Kg. ha~ year" for virgin 
soils. Total N loss in 1 year as a result of organic 
natter mineralization was about 1.3 to 4.2% of the total 
soil organic N. 
, EXTRACTABLE, PRAIRIE, CENTRAL lOWA 
115. .':ELUCA(TH) and KEENEY(DR). Soluble organ ics and 
extractable nitrogen in paired prairie and cultivated 
soils of central lOwa. Soil Sc. 155, 3; 1993, March; 
219-28. 
Internal N cycle in soils of native and 
established prairies is highly conservative- of N, 
whereas that of cultivated so]ls has a greater -lootential 
for loss of N. In this study we investigate soluble or 
"free" anthrone-reactive carbon (ARC), as a measure of 
;xose sugars, soluble organic C, and soluble arnine-N. 
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NITROGEN OXIDES, NONBIOLOGICAL PRODUCTION, GALVANIZED 
STEEL TUBING 
116. PARKIN(TB) and CODLIklG (EE) . Nonbiological nitrous oxide 
production from Vadose soil catalyzed by galvanized 
steel tubing. Soil So. See. Am. J. 52, 6; 1988, Nov-Dec; 
1621-3. 
Studies of microbial processes in the Vadose zone 
are hampered by difficulties in obtaining uncontaminated 
samples. In the initial stages of this study, deep soil 
cores (360 mm) were collected and subcored with sterile 
galvanized steel tubes to eliminate contamination by 
surface soil. We observed N„0 production from sub-soil 
incubated with C H„ in galvanized tubes, but in the same 
soil incubated anaerobically with added glucose and NO^, 
denitrification activity was not detected. These results 
suggest that, in the field or laboratory experiments 
designed to investigate soil-N transformations, 
galvanized steel enclosures should be used v.-ith caution. 
NITRATE REDUCTION, WATER-SOLUBLE CARBON, 
ANAEROBIC SOIL 
117. REDDY(KR) RAO(PSC) a::d JESSUP(RE). The effect of carbon 
mineralization on denitrification kinetics ir mineral 
and organic soil. Soil Sc. See. Am. J. 5~, 1; 1993, 
Jan-Feb; 62-8. 
Rates of den i.trif ication and organic carbon(C) 
mineralization were measured simultaneously in soil 
suspension maintained at 30°C under anoxic conditions. 
Nine mineral and se\ }n organic soils were used in the 
study. Disappearance of Nor and production of C0„ were 
measured at various time during the 12 day incubation. 
Labeled No,, was used to differentiate denitr if ication 
from immobilization and reduction to NH.-N. Results also 
showed that denitrification rates were influenced by the 
rate at which available C in mineralized and made 
available to the organisms. 
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, NITRIFICATION, HYDROLYZAiU.H ACID 
118. "-'ADAS V Avi VT ) FF,IGFNE-^ AL">\ r , and PORTN'. Y ( R i ta ) . 
Distribution of nitroycn forms and availaoility indices 
in profiles of differently rnanaijod soil types. Soil Sc. 
See. Am. J. 53, 2; 1989, Mar-Ap^-; 308-3. 
Various chemical methods have been used to predict 
the N mineralization potential of soils, but studies 
have been restricted mainlv to surface soil layers. In 
this study, the distribution of K forms, extracted from 
soil by different chemical methods, and the 
relationship between them were determined within the 
profiles of several soil types. The fractions of several 
N parameters of total N changed with soil depth. A 
smaller fraction of total N was acid hydrolyzable in 
soils with a greater surface area; and amidas activity 
v;as considerably higher in cultivated clay soils. 
, NITRITE REDUCTION, DISSIMILATORY AMMONIUM 
PRODUCTION 
119. SMITHvM Scott) and ZIMMLRMAN i Karen) . r:itrou5 oxide 
production by nonder'-^ r if\ir!_^  soil nitrai:e re-ducers . 
Soil Sc. Soc. Am. J. 58, 5; 1994, Sep-Oct; 865-71. 
Of .:i4 soil bai^*-'^i • a •' is'.'iatcs able to reduce No^ ", 
309 produced nitrous oxide (N^ > ), even though only 46 
were respiratory denitrifiers. Nitrite or NH^ was the 
na]or product of No^ reduction by the nondenit rifying 
0 janisms, but typicalIv about ' to 10% and upto 34% of 
the No^ reduced by them was released as N^O during a 
2-week incubation. Nitrous oxide production from N„0 by 
these organisms was shown to be at least parti ally a 
biochemical reaction. The evolved slowly in batch 
cultures and mostly after apparent growth ceased. 
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NITRITE FORMATION from METHYL NITRITE 
120. MAGALHAES(AMT) and CHALK(PM). Decomposition of methyl 
nitrate in solutions and soils. Soil Sc. Soc. Am. J. 50, 
1; 1986, Jan-Feb; 72-5. 
Role of hydrolysis as process affecting the 
concentration of CH-ONO in the soil atmosphere was 
investigated by measuring the sorption of CH^ONG and 
formation of NO^ and N0_ in two soils and three 
solutions in the dark at 20°C for 10 h. Soil pH and the 
pH of distilled H„0 decreased on absorption of CH-,ONO. 
The rapid hydrolysis of CH_,ONO is likely to inhibit the 
emission of CH^ONO formed in soils, and to cause the 
sorption of CH^ONO evolved from soils, in closed 
systems. 
, NITROGEN STEADY-STATE MICROBIAL MAINTENANCE 
121. SMITH(JL), McNEAL(BL), CHENG(HH) and CAMPBELL(GS) . 
Calculation of microbial maintenance rate and net 
nitrogen mineralization in soil at steady-statr>. Soil 
Sc. Soc. Am. J. 53, 2; 1989, Mar-Ap; 332-8. 
Product fwL".~ation ec.;ations were used for the 
calcualtion of specific maintenance energy rates for 
soil microbial biomass and incorporated into a 
conceptual model for maintenance C flow. Coupling of the 
model with product formation equations enabled the 
calculation of specific maintenance rates for five 
soils, using data from a 60-d incubation. The resultant 
C/N ratio the biomass forme during this period was 7.6. 
Calcuations involving N provided verification of the 
maintenance rate calculations and of the validity of the 
concpetual model. 
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, ORGANIC ACID CARBONS, ORGANIC SUBSTRATES, MICROBIAL 
CELL CARBON PLANT RESIDUE CARBONS 
122. KASSIM(G) MARTJN{JP) and HAIDER(K). Incorporation of a 
wide variety of organic substrate carbons into soil 
biomass as estjmated by the fumigation procedure. Soil 
Sc. Soc. Am. J. 58, 6; 1994, Nov-Dec; 1106-2. 
Biodegradation of the carbon or specific carbons 
14 
of a large variety of C-labeled organic substrates 
were followed in a closed, constantly aerated system m 
Steinbeck loam (pH 5.0) and greenfield sandy loam (pH 
7.0) over various periods of incubation at 22°C. The 
labeled carbons m biomass were estimated using a slight 
modification of Jenkmson's fumigatin method. Most 
microbial cells and plant residues such as straw were 
utilized to a still lesser extent. A fungal humic 
acidtype melanin was still more resistant, and less of 
the residual C, 0.2 to 1.3%. 
, ORGANIC MATTER, AGRICULTURAL SOIL 
123. CHANFY(K) and SWIFT(RS). Influence of organic natter on 
aggregate stability m some British soals J. Soil Sc. 
45, 2; 1994, Jun-Aug; 223-30. 
Stability of aggregates from 26 soils selected 
from agricultural areas was measured by wet-sievmg and 
the results correlated with sand, silt, clay, nitrogen, 
organic matter and iron contents and with cation 
exchange capacity. Highly significant correlations \/ere 
obtained for the relationships between aggregate 
stability and organic matter and some properties 
associated with it. However, whilst it was not possible 
to distinguish whether any one organic component was 
more important than another, the results indicate that 
soil organic matter levels can be used diagnostically to 
identifying soils which may show problems of structural 
instability. 
, CARBON 
124. ANDERSON(DW) and PAUL{EA). Organo-minera1 complexes and 
their study by radicarbon datinq. Soil Sc. Soc. Am. J. 
55, 2; 1991, Mar-Apr; 298-301. 
Objective of this study was to investigate the 
long-term cycling of organic C in cultivated soils by 
radicarbon dating. Samples showed general reduction in 
radiocarbon age of the whole soil of 20%, due to nuclear 
explosions and its subsequent incorporation into organic 
matter. Second sample was studied by chemical 
fractionation and separation into size fractions after 
ultrasonic dispersion. These findings are discussed in 
terms of the cycling of organic matter and nutrients. 
, NUCLEAR MAGNET 
125. SKJEMSTAD(JO), DALAL(RC) and BARRON(PF). Spectroscopic 
investigations of Cultivation effects on organic matter 
of vertisols. Soil Sc. Soc. Am. J. 53, 2; 1989, Mar-Ap; 
354-9. 
Solid state carbon-13 nuclear magnetic resonance 
13 ( C NMR) spectroscopy with Cross polari.-zation and magic 
angle spining (CP/MAS) was used to study the effect of 
cultivation on the nature of organic matter in a 
vertisol, continous cultivation for -20, 35, and 45 yr 
resulted in 50, 61, 66% loss in organic matter. It is 
concluded that the major mechanism responsible for the 
relative stability of the persistant soil organic matter 
is a physical association with the inorqanic components 
of the soil rather than an inherent chemical or 
biochemical inertness of the organic matter itself. 
, ORGANIC CARBON AND SULPHATE SORPTION, DISSOLVED 
126. VANCE(GeoryG F) and DAVID (Mark B). Dissolved organic 
carbon and sulphate sorption by spodsol mineral 
horizons. Soil Sc. 154, 2; 1992, Aug; 136-44. 
Dissolved organic carbon (DOC) can influence the 
mobility and sorption of inorganic solutes in soils. 
Soil exchange sites can be occupied by DOC thus 
2 
preventing the retention of SO , which enters the soil 
from acidic deposition. Therefore, soil contact is 
proposed as the most important factor in controlling 
'4' 
2-
terrestrial inputs of both DOC and So. to surface 
waters. 
, ORGANIC MATTER, CAEBON RESERVES 
127. FRANZMEIER(DP) LEMME(GD) and MILES(RJ)- Organic carbon 
in soils of north central United States. Soil Sc. See. 
Am. J. 54, 3; 1990, May-Jun; 702-08. 
Organic carbon contents in the upper 0.2 m and 
upper 1.0 m of soils in the 12 state North Central 
Region are presented in this study with table and maps. 
Much of the data C.-T,. ,sition of soil associations by 
soil service. Organic C levels are related largely to 
parent material, natural vegetation, and topography 
factors in this geographic region. The information 
contributes to our knowledge of the amount of carbon in 
soils, it is also important relative to soil management 
operation such as herbicide application. 
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, CARBON-NITROGEN effect of CORN PRODUCTION 
128. LIANG(BC) and MACKENZIE(AF). Changes in soil organic 
carbon and Nitrogen after sixe years of corn production. 
Soil Sc.153, 4; 1992, Ap; 307-13. 
Corn production practices have significant effects 
on soil organic nitrogen(N) and carbon (C) levels. The 
effect of plant population, irrigation, and 
fertilization rate on soil organic C, total N, and 
organic N fractions after 3 and 6 years of continuous 
corn on a Chicot sandy clay loam soil (fine-loamy, 
mixed, frigid typic hapludalf) were studied. Soil 
organic C contents increased by 7% after 3- years of 
continuous corn and by 18% after 6 years of continuous 
corn. After 3 years of corn production the acid 
hydrolyzates of soil organic N decreased. 
____, CESIUM, ADSORPTION-DESORPTION KINETICS, RICH 
129. AHARON(Chaim) PASRICHA(NS) and SPARKS(DL). Adsorption 
and desorption kinetics of cesium in an organic 
mater-rich soil saturated with different cations. Soil 
So. 156, 4; 1993, Oct; 233-9. 
Samples of soils made homoionic with K, Na, or Ca 
were reacted with solutions contamining Cs ions, and the 
quantities of Cs sorbed and the rates of exchange were 
measured. The samples were then reacted with solutions 
containing K, Na, or Ca and the quantities of Cs 
desorbed an-' the rates of exchange were again measured. 
An increase in the rate of Cs (cesium) exchange was 
observed at the beginning of the experiments especially 
for Cs adsorption. This increase is presumably phase 
during the exchange process. 
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, CHROMATOGRAPHY, SYNTHETIC MOBILITY 
130. STOLPE(NB) SHEA(PJ) LEWIS(DT) and MccALLISTER(DL). Soil 
chromatographic columns the assess the mobility of 
synthetic organic compounds. Soil So. 152, 2; 1992, Aug ; 
145-50. 
Soil thin-layer chromatography(TLC) is useful for 
rapid determination of the relative mobility (RF) of 
herbicides and other synthetic organic compounds (SOC) 
in soil but fails for volatile compounds. The column 
method utilizes soil contained in narrow diameter (4mm 
1.0) glass tubes. Toluene was less mobile than benzoic 
acid in all soils, and less mobile than aniline in the 
unattered valentine soil and in the organic-free soil. 
, HUMIC ACID, BAIKAL 
131. KLENOV(BM). Humus in soils of the northern Baikal 
region. Soviet Soil Sc. 26, 3; 1994, May-Jun; 38-48. 
Great accumulation of organic matter and calcium 
salts of humic acids in the humus horizon of soils in 
the northern Baikal region is shown to result from the 
carbonate content of thie parent material and from ttie 
fact that there is limited removal of the decomposition 
products of plants material. The humus is of the 
humate-fulvate type owing to the slow rate of weathering 
of the parent material. Mobile forms of humic acids 
generally occur in hydromorphic soils. 
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, BORON SORPTION 
132. YKRMIYAHO(U) KERF,N(R) and CHEN(Y). Boron sorption on 
composted organic matter. Soil Sc. See. Am. J. 52, 5; 
1988, Sept-Oct; 1309-13. 
Boron(B) sorption on composted organic matter at 
various pH levels and ionic strengths were determined. 
The compost contained 158 g kg of humic acid and 56 g 
kg of fulvic acid fractions, totaling 21.4% of the 
organic matter. Sorption isotherms of B on organic 
matter were determined at pH levels of 7.8, 7.9 and 8.9. 
The sorption increased with increasing concentration in 
solution and pH. Desorption studies of B from organic 
matter at pH 8 and increasing levels of sorbed B 
exhibited strong hysteresis effects and the sorbed B was 
removed to a partial extent only. These bounds may 
explain the limited irreversibility of the process. 
SOIL PROPERTIES 
133. BRACEWELL(JM) and ROBERTSON(GW). Characterirtics of soil 
organic matter in temperate soils b\' curio point 
pyrolysis mass spectrometry. I., Orgernic natter 
variations with dramage and mull humification in 
A-horizons. J. Soil Sc. 45, 4; 1994, Dec-Feb; 549-8. 
Examines some significant differences in the 
constitution of organic matter found amongst major soil 
groups and their genetic and morphological norizons, as 
determined by the dynamic pyrolysis-mass spectrometry of 
whole soil samples. This first study covers the 
horizon-A from a grup of 22 5" ottish soil chosen from 
the major temperate soil groups including brown forest 
soils, podzol, and non-calcareous, peaty and humic 
gleys, the first factor was found to coorespond closely 
to the extent of hydromorphism, being high for highly 
gleyed horizon-A, the relationships of these factors 
with C and N content and with base status properties 
were examined. 
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, PHENOLIC ACIDS 
140. 'XLEKSANDROVAl IV) . Physiological activity of organic 
substances of specific and individual nature. Soviet 
Soil So. 26, 4; 1994, Jul-Aug; 32-3. 
Brief review is given of studies in the last 10 
years of the formation, occurence in soils and 
manifestations of the physiological activity of some 
phenolic and low-molecular-weight organic acids. The 
results are presented or personal investigations shov/ing 
that high amounts of the mentioned compounds have a 
negative effects on plants and on the mobilization of 
nitrogen in the soil, and that it is possible to reduce 
this effect using humic substances as biogenic 
stimu]ants. 
, SOIL ACIDITY, LIMING 
141. DAVIS(EA) YOUNG(JL) and LINDERMAN(RG). Soil lime level 
(pH) and VA-Mycorrhiza effects on growth responses of 
sweet gum seedlings. Soil So. Soc. Am. J. 56, 2; 1992, 
•'ar-Aor; 251-6. 
Effects and interactions of soil liming, soil 
horizon and two endomycorrhizal fungus species on tl o 
»jrowth of sweetgum were studied in sequential greenhouse 
cxpcrements. In ' absehce of vesicular-arbuscular 
-ycorrhizae( VAM) neither the organic matter-rich surface 
nor the organic matter. Despite the comparatively wide 
host range of many Va-mycorrhiza fugi, the results 
suggest that host plants should be matcheed with VAM 
species adapted to particular soil and climate 
conditions to obtain maximum benefit from a mycorrhizal 
association. 
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, ORGANIC NITROGEN RESISTANCE 
142. NANNIPIER(P), CECCANTI(B) and MATARESE(E). Extraction of 
phosphatase(Urease, proleases, organic carbon and 
nitrogne from soil. Soil Sc. Soc. Am. J. 58, 5; 1994, 
Sep-Oct; 1011-6. 
Extractions of three soils at different incubation 
times demonstrate that 0.14 M sodium pyrophosphate at pH 
7.1 extracts phosphatase, urease, casein and 
benzoylarginamide hydrolyzing proteases. Extraction 
yields of phosphatase and casein-hydrolyzing protease 
are remarkably high. The most efficient length of 
extraction depends both on the type of soil and on the 
selected enzyme. Correlation analyses of extracted 
enzyme and extracted C and organic N content generally 
show a significant correlation (P=0.05 and 0.01). 
, ORGANIC WASTE, effect on MICROENVIR ONMENT-DENITRI-
FICATION 
143. RICElCharles W), SIERZEGA{Philip E), TIEDJE) James M) 
and JACOBS (Lee W). St imulated D e n i t r i f i c a t i o n in the 
microenvironment of a biodegradable organic waste 
in fec ted in to s o i l . So i l - Sc. Soc. Am. J . 52, 1; 1988, 
J an -Feb . ; 102-08. 
D e n i t r i f i c a t i o n and the assoc ia ted p rocesses of 
n i t r i f i c a t i o n , m ine ra l i za t i on and r e s p i r a t i o n were 
s tudied in the zone around the i n j e c t i o n s i l t in which 
two fermentat ion wastes were in fec ted i n t o s o i l . All pro 
cesses were s t imula ted apparent ly due to the g r e a t e r 
a v a i l a b i l i t y of N and C and increased a n a e r o b i o s i s 
caused by the g r e a t l y enhanced r e s i r a t i o n . This was 
probably due t o the c e l l waste m.aterial being app l i ed t o 
a g r e a t e r volume of s o i l . The enhanced d e n i t r i f i c a t i o n 
response to cell waste C addition arphasizes the importance of 
respiratory 0^ consurtption by heterotropiis on denitrificat-ion. 
These results are expected to hold for any waste that i s reason 
ably biodegradable ard has a mediuii t o low C/N ration. 
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, PEAT, CARBNO CYCLE 
144. BOHN(Hinrich L). Estimate of organic carbon in world 
soils: TI. Soil Sc. Soc. Am. J. 57, 5; 1993, Sept-Oct; 
1118-29. 
Soil organic carbon(C) is the largest carbon 
reseroir at the earth's surface, but its mass is the 
least certain. The completed FAO soil map of the world 
yielded these estimates: 22x10 kg organic in global 
soils, made up of 18x10 kg C in mineral soils and 
14 4x10 kg C m the surface matter of peatlands. Most 
estimates are based on vegetation regions, but organic 
soil carbon and vegetation are poorly related . 
, CARBON MINERALIZATION, PHOSPHORUS ENRICHED 
145. AMADOR(Jose A) and JONES(Ronald D). Carbon 
mineralization in pristine and phosphorus-enriched peat 
soils of the Florida everglades. Soil Sc. 159, 2; 1995, 
Feb; 129-41. 
Differences in microbial mineralization of added 
organic carbon were assessed in pristine. Kinetic 
parameter associated with Co„ and CH, evolution fromi 
2 4 
glucose added to the two soils were sicgnif icantly 
different, determining the relative importance of 
aerobic and anaerobic microbial metabolism in these 
soils. 
, PHENOLIC ACID, TROPICAL, MALAYSIA 
146. KATASE(Takao) . Phenolic acid in tiopical pjeats from 
Peninsular Malaysia: Occurrance and possible diagenetic 
behaviour. Soil Sc. 155, 3; 1993, March; 155-6 5. 
Some chemical properties and ligriin-related 
phenolic acids were measured in tropical uncultivated 
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and cultivated Malaysian peats. The total a'mount of 
phenolic acids was 13 to 14 mq/g soil C in the Malaysian 
peat. The possibility of these phenolic acids being 
polymerized in the tropical peats soils, in particular, 
is discussed. 
, PHENOLIC ACID, EXTRATION 
147. DALTON (BR) WEED(SB) and BLUM(Udo). Plant phenolic acids 
in soils: a comparison of extraction procedures. Soil 
Sc. Soc. Am. J. 51, 6; 1987, Nov-Dec; 1515-15, 
Plant phenolic acids have been found in plants and 
soils and some evidence suggests their involvement in 
biochemical interactions between plants and organisms 
living in the soil. This study was conducted to compare 
the more common extraction procedures used in the 
recovery of water-soluble phenolic acid from soil. Eight 
extracting solutions [HO, metyl alcohoKCH-, OH) 0.5 M 
sodium acetate(CH-,CHooNa ) 0.05 M diethylenetriamine-
pentaacetic acid (DTPA) 0.05 M ethylenediaminetetra^ 
acetic acid (EDTA) and 2 M NaOH] and various extraction 
times were used to recover ferulic acid from soil 
material. This paper emphasizes the necessity of 
choosing the appropriate phenolic acid extractant for 
the soil phenolic acid fraction of interest. 
, OXIDATION 
148. LEHMANN(RG) and CHENG(HH). Reactivity of phenolic acids 
in soil and formation of Oxidation products. Soil Sc. 
Soc. Am. J. 52, 5; 1988, Sept-Oct; 1304-9. 
Phenolic acids were shown to be oxidized rapidly 
in the persence of MnO„ to form a number of soluble 
products which were detectable by high presure liquid 
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chromatography. Some oxidation products have higher 
molecular weights than the parent compounds as shown by 
mass spectrometry. Tests with ferulic acid showed that 
these oxidized products were rapidly sorbed to MnO^ 
surfaces and became less extractable by acidified 
organic solvents except after acid or alkaline 
hydrolysis treatment. The extent of which appears 
however, to be affected by the nature of soil organic 
matter on the soil mineral surfaces. 
, MANGANESE OXIDE 
149. LEHMANN(RG) CHENG(HH) and HARSH(JB). Oxidation of 
phenolic acids by soil and mangnese oxides. Soil Sc. 
See. Am. J. 51, 2; 1987, Mar-Apr; 352-6. 
Phenolic acids are intermediary metabolites of 
many aromatic chemicals availability. Depending on their 
structures, six phenolic acids were shown to react at 
different rates with oxidized forms of Fe and Mn in a 
Palouse soil. After 4 h reaction little of the applied 
(10 mg Kg soil) P-hydroxybenzoic or P-coumaric acids 
had reacted, 0 to 5, 70, 90 and 100% if the vanillic, 
ferulic, syringic and sinapic acids, respectively, had 
reacted. The reaction of pnenolic acids with soil was 
thus shown to be an oxidation of the phenl ic acids,-
coupled with a reduction of soil Fe and Mn Oxides. 
, PHOSPHATE ADSORPTION 
150. LOPEZ-HERNANDEZ(D) SIEGERT(G) and RODRIGUEZ(JV ) . 
Competitive adsorption of phosphate with malate and 
Oxalate by tropical soils. Soil Sc. Soc. Am. J. 53, 6; 
1989, Nov-Dec; 1460-2. 
Study about the competition between organic anions 
(Oxalate and malate) currently present in the 
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rhizosphere and phosphate for adsorption sites in 
tropical soils-indicate that in the presence of organic 
anions, phosphate adsorption by soils is reduced. The 
orc,anic oxyanions studied are more rapidly adsorbed to 
the soil surface than the phosphate, when existing in 
the rhizosphere, can improve the phosphate status of 
soil. 
, POLYSACCHARIDE EXTRACT, GLUCOSE TRANSFORMATION 
151. CHESHIRE(MV) SPARLING(GP) and MUNDIE(M). Effect of 
oxidation by periodate on soil carbohydrate derived from 
plants and microorganisms. J. Soil Sc. 43, 3; 1992, 
Sept-Nov; 351-6. 
It has previously been shown that treatment of 
soil with periodate and tetraporate re]eases much of the 
carbohydrate and destroys an equivalent proportion of 
the soil aggregates. Residual carbohydrate is 
proportionately richer in glucose, arabinose and xylose, 
sugars characteristics of plant, and the whole soli. 
Arabinose and xylose were the sugar most resistant to 
periodate in the glucose incubated soil. The composition 
of the more stable residue can therefore not be used as 
an indication of pulysaccharide origin in any 
composition of the relative effects of plant and 
microbially derived material as aggregating agents. 
, STRAW DECOMPOSITION C 
152. CHESHIRE(MV) INKSON(RHE) and SPARLING(GPj. Studies on 
the rate of decom^ ^itiion of plant residues in soil by 
following the the changes in sugar components. J- Soil 
Sc. 41, 2; 1990, Jun-Aug; 227-6. 
Uniformly C labelled straw and rye-grass leaf 
ere incubated in soil in the proportions 0.5 and 1% w 
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v,-/w, respectively at 12°C for various periods upto 5 
years. Under reflux for 20 min to release non cellulosic 
sugar and subsequently with 12 m/0.5 M i-USo. to release 
glucose from cellulose-like polymers. Well defined 
carbohydrate components of the substrate, the 
decomposability changes with time be cause of their 
increasing inaccessibility to microorganisms, rather 
than several components are present each with a 
different constant rate of decomposition. 
, SELENIUM-75, GASEOUS, EVOLUTION 
153. KARLSON(U) and FRANKENBERGER(WT), Determination of 
gaseous selenium-75 evolved from soil. Soil Sc. See. am. 
J. 52, 3; 1988, May-Jun; 678-1. 
Rapid, cost effective and inexpensive method was 
developed to determine volatile microbial metabolites of 
Se. Labled inorganic Se was applied to soil, and the 
gaseous products were captured in a specially designed 
activated C trap. Maximum sampling intervals were 101 to 
236 h, depending on Se emission rates. The limit of 
quantification was 8.2 mg Se using a specific activity 
of 5 Ci kg So. The relative standard deviation rai^ ged 
from 1.3 to 4.1%. Recovery for the added label was 
97.5%. The technique is well suited for large-scale 
environmental kinetic investigations. 
, SILICA, DURIC SOILS, DEPOSITIONAL MODEL 
154. CHADWICK(O.A) , HENDRICKS ( DM) and NETTLE'J70N( WD ) . Silica 
in duric soil: I. a depositional model. Soil Sc. Soc. 
Am. J. 51, 4; 1987, Jul-Aug; 975-2. 
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Many alluvial argids in central Nevada are 
cemented by illuvial silica and CaCo_^. In loamy soil/ 
microsite deposition of these authigenic components 
tends to bo mutually exclusive, with silica being finely 
distributed throughout the plasma phase and calcite 
plugging packing voids formed by skeleton grains and 
root channels. Monoslicic acid [Si(OH).] can diffuse 
away from the evaporation front into smaller pores 
where, in contact with higher surface areas, it is 
absorbed onto clay, sesquioxide, and weathered primary 
mineral surfaces. The latter are characterized by 
horizontally distributed low calcite durinodes 
interspersed by more calcareous internodal areas. 
, SEWAGE SLUDGE, ARRHENIUS EQUATION 
155. CLARK(MD) and GTLMOUR{JT). Effect of tenperaturo on 
decomposition at optimum and saturated soil water 
contents. Soil Sc. Soc. Am. J. 56, 5; 1992, Sept-Oct; 
927-9. 
Lab,study was conducted to evaluate the effect of 
temperature an decomposition in a silt loam soil under 
saturated (0.32 g/g) and wp^imal (0.19 g/g } soil wacer 
contents. Sewage sludge was the carbon substrate. 
Decompositions followed first-order kinetics. These 
results pointed out that a single equation describing 
the effect of temp, on the first-order rate constant 
should not be applied to the decomposition of organic 
matter in both unsaturated and saturated 
soils. 
103 
ORGANIC FRACTIONS, HEAVY METALS, METAL 
COMPOSITION 
156. KEEFER{RF) CODLING(EE) and SINGH(RN). Fraction of 
metal-organic components extracted from a sludge-
amended soil. Soil So. Soc. Am. J. 55, 5; 1991, Sep-Oct; 
1054-9. 
Sandy loam soil was amended in situ with three 
sewage sludge and after 3 yr extracted with 
N,N-dimethylformamide(DMF) or sodium pyrophosphate ( SP ) 
to determine which organic fractions are associated with 
metals. A separate portion of the soil was pretreated by 
acid dialysis followed by DMF extraction. Cadmium was 
not detected in any of the organic fractions. Cu, Zn, 
and Ni were generally recovered from the soil. Several 
mechanisms operative in combining metals with organic 
fractions. 
, ORGANIC N, DENITRIFICATION 
157. LINDEMANN(WC) and CARDENAS(M). Nitrogen mineralization 
potential and nitrogen transformations of sludge-amended 
soil. Soil So. Soc. Am. J. 55, 5; 1991, S€;p-Oct; 1072-7. 
Experiment was conducted to determine value for 
the mineralization potential(No), rates constant (K) and 
rate of mineralization for soils freshly amended with 
sewage sludge. A clayey soil (Glendale) and a sandy 
soil. (Latene) were amended with three rates (0,15, and 
30g kg ) of gamma irradiated, dried, anaerobically 
igested sewage sludge. Total mineralization increased 
with sludge addition but net mineralizattion decreased 
with sludge addition. Denitrification Increased with 
sludge addition and was greater in the Glendal<= than the 
Latene soil. 
104 
, VOLCANIC SOIL, ENZYMATIC MINERALIZATION HPOSPHORUS 
158. BISHOP(Michel L) CFIANG(AC) and LEE (RWK). Enzymatic 
mineralization of organic phosphorous in a volcanic soil 
in Chile. Soil Sc. 157, 4; 1994, April; 238-43. 
Better understanding of organic-inorganic 
phosphorous transformations is needed to improve 
management of phosphorous fertilization of cultivated 
soils. This study was conducted to determine if the 
mineralization of organic phosphorus compounds in a soil 
could be induced enzymatically and observed using 
Phosphorus Nuclear Magnetic Resonance Spectroscopy(PNMR). 
Enzymatically the technique is useful for studying 
mineralization in soils having sufficiently high levels 
of organic P. 
AEROBIC, ACTIVITY effect of WATER FILLED 
PORES, RESPIRATION 
159. LINN(DM) and DORAN(JW). Effect of water-filled pore 
space on carbondioxide and nitrous oxide production in 
tilled and nonfilled soils. Soil Sc. Soc. Am. J. 55, 6 ; 
1991, Sept-Oct; 1267-72. 
Perentage of soi^ .^^ ore space filleci v/ith water (% 
water filled pores, WPP), as determined by water content 
and total porosity, apears to be closely related to soil 
microbial activity under different tillagi-^  regimes. Soil 
incubated in the lab. at 60% WFP supporte'd max. aerobic 
microbial activity as determined by Co„ production and O2 
uptake. Linear relationship for Co„ and N^O production 
between WFP values of 30 to 70%. Below 60% WFP, water 
limits microbial activity, but above 60%, aerobic 
microbial activity decreases-apparently the result of 
reduced aeration. 
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, AEROBIC, BACTERIA HETEROTROPHIC 
160. FRESQUEZlPR) and LTNDEMANNl V-^C) . Soil and rhizosphere 
nicroorqanisms in amended coal mine spoils. Soil Sc. 
See. Am. J. 57, 4; 1993, Jul-Aug; 751-5. 
Top soi] is usually respread over strip-mined land 
during reclamation. In some instances, spoil could be 
used as a medium for revegetation. The objectives of 
this study were to compare microbial parameters in spoil 
and soil and determine the effect of spoil amendment on 
these microbial parameters. Microbial parameters 
measured included numbers of aerobic heterotrophic 
bacteria, fungi, and fungal genera distribution. 
Providing an available carbon source was more critical 
in stimulating an active and varied spoil microflora 
than was supplying an inoculant source. 
, ECOLOGY 
161. LINN(DM) and DORAN(JW). Aerobic and anaerobic -nicrobial 
populations in no-till and plowed soils. Soil Sc. See. 
Am. J. 55, 4; 1991, Jul-Aug; 794-9. 
Surface soil? ^ror, long-terra tillage comparison 
experiments at six U.S. locations were characterized for 
aerobic and anaerobic microbial population and 
denitrif ication. At the 75 to 150-mn soil depth, 
however, the denitrification potential in conventionally 
tilled soils was the same or higher than t-hat of no-till 
soils. This conditions appears to result from greater 
soil bulk densi es and/or water contents of no-till 
soils, which act as a barrier to the diffusions of 
oxygen through the soil profile. 
106 
effect of INVERTEBRATES 
162. GRANT(IF) TIROL(AC) TAUFIQUL AZIZ AND WATNABE(I). 
Regulation of invertebrate grazers as a means to 
enhance biomass and nitrogen fixation of cyanophyceae in 
wetland rice field. Soil So. See. Am. J. 56, 4; 1992, 
Jul-Aug; 669-75. 
Effect of invertebrate grazing on the growth and N 
fixation of blue-green alge in flooded rice soils was 
investigated by depressing grazer populations. Algal N 
fixation and standing biomass were estimated by 
acetylene reduction activity and chlorophyll a 
measurements. In the absence of ostracods, free living 
blue-green algal multiplied rapidly early uin the rice 
cultivation cycle to be succeeded by chlorophytes. The 
population of tubificids was higher in the plots where 
algal growth was stimulated than in other plots. 
, effect of INVERTIBRATES 
163. NEKARSOVA(KA) and ALEKSANDROVA(IV). Participation of 
collembolas and earthworms in the transformation of 
algal organic matter. Soviet Soil Sc. 27, 4; 1995, 
July-Aug; 52-9. 
Participation of invertebrates (collembolas and 
lumbercids) in the transformation of the organic matter 
of soil algal is discussed on the basis of laboratory 
model experiments. The algal population is shown to 
decrease as a results of the activity of these soil 
animals, which can not only increase the rate of 
mineralization of aJgal organic matter but also 
accelerate the mobilization of soil nitrogen. Algae are 
found to j)articipate in humus formation as organisms 
that do not contain typical lignin. This confirms the 
variety of sources of humic substances and of their 
modes of formation. 
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, effect of POLLUTION 
164. SHTINA(EA) YEL' SHINA{TA) and ANDRONOVA(MF). Soil a]gae 
in polluted soils. Soviet Soil Sc. 26, 6; 1994, Nov-Dec; 
19-27. 
Effect of several types of man-made pollution on 
soil algae is discussed. Because the algal flora changes 
sharply it can serve as an indicator of pollution. The 
composition and numbers of algae in soils and soil 
substrates in the presence of smoke emissions arising 
during the extraction of oil and coal are described. The 
soil algal flora is known to react to different kinds of 
xenobiotics, thus making it possible to use algae as 
bioindicators of the condition of the soil particularly 
in the presence of man-made pollution. 
, POLYSACCHARIDE 
165. METTING(B) and RAYBURNlWR). Influence of a microalgal 
conditioner on selected Washington soils: an empirical 
stud.y. Soil Sc. Soc. Am. J. 56, '-; ]''"^?, /i. !-"'^•^  ^j ; 
Chemical and physii^ al analysis of four Columbia 
basin soils were sued to evaluate the effects of 
repeated annual inoculation with the mass cultured 
microalgal soil conditioner. Carbohydrate concentrations 
were consistently, though not significantly greater in 
both the surface 10 mm and in the upper 300 mm of 
treated portions of a Quincy loamy fine sand 
polysaccharide production by the icroalgal inoculum 
from the fact that differences in these chemical and 
physical properties could not be measured between 
treated and untreated samples from a dryland Ritzville 
silt loam. 
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, BACTRRIA, CELL WATER, DRYING 
166. OSA-AFIANA(LO) and ALEXANDER{M) Clays and the survival 
of Rhizobium in soil during desieca"tion. Soil Sc. Soc. 
am. J. 57, 2; 1993, Mar-Apr; 285-8. 
Study was conducted to assess the effect of drying 
on populations of two strains fof Rhizobium japonicum 
and two cowpea rhizobia. The number of these bacteria 
fell markedly in soils undergoing drying. The decline in 
the population of a cowpea rhizobium occurred during the 
time of rapid water loss from soils. A possible relation 
between tolerence to desiccation and cell water content 
is suggested. 
, DIFFUSIONAL CONSTRAINTS 
167. FOCHT{DD). Diffusional constraints on microbial 
processes in soil. Soil Sc. 154, 4; 1992, Oct; 300-07. 
Diffusion of -^ul -^  * i a tos and products in soil may 
be thought of a?- a ir-^ hle.T m the optimization of 
specific microbial pr'iccsses. The anaerobic-aerobic 
mineralization of aorohically recalcitrant environmental 
contaminants which undergo limited transformation, under 
araerobic conditions, * .-^  products that are mineralized 
acrobically. Hence " r." i yosphere" can also be viewed as 
ar operational term g;>'ornod by metabolism and not by an 
arbitrary distance. 
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, DISPERSAL, PKRCOLATION 
168. MADEN(EL) and ALEXANDFR(Martin). Transport of Rhizobium 
and Pseudomonas throug}'i soil. Soil Sc. Soc. Am. J. 57, 
3; 1993, May-Jun; 5 5 7-60. 
Study was made of the vertical movement of Rhizobium 
japonicum and Pseudomonas putida added to the surface 
2.4 cm of nonsterile soil. Recovery of low numbers of 
these bacteria was possible because the strains were 
resistant to combinations of inhibitors that prevented 
growth of most soil microorganisms on agar media. 
Pseudomonas pulida was transported farther and in 
greater number than R. Japonicum. However, <1 and 4% of 
the recovered viable cells of R. japonicum and P. 
putida, respectively, were present below 2.7 cm. 
, ECOLOGY 
169. LYSAK(LV) and DOBROVOL'SKAYA(TG). Bacteria m the soils 
of the western taymvr Tundra. Soviet Soil. Sc. 26, 5; 
1994, Sept-Oct; 34-8^ . 
Study was made of the number and distribution of 
the main groups of bacteria in various elements of the 
naniorelief and over r.he profile of these soils. The 
spottiness of the soil mantale and the presence of 
permafrost as shown to be responsible for the extremely 
uneven distribution of bacteria with a population 
maximum in the suprapermafrest horizon- The ecological 
characteristics of the bacteria, repre?sented mainly by 
two groups, spore-forming and coryneform , are described. 
Most of the microorganisms found in Tundra soils are 
bacteria. 
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, effect of CROP ROTATION 
170. HILTBOLD(AE) PATTERSON(RM) and REED(RB). Soil population 
of Rhizobium japonicum in a cotton-corn-soyabean 
rotation. Soil Sc. Soc. am. J. 54, 2; 1990, Mar-Apr; 
343-8. 
Ability of legum root nodule bacteria to live in 
soil in the absence of host plants has great practical 
value. Since soyabean is extensively grown and its 
value is largely dependent upon effective N„ fixation, 
it is important to develop an understanding of the 
ecology of its nodule bacteria. Similarly fertilizer N 
did not affect R. Japonicum populations in soil where pH 
was maintained by liming. Soil acidity was the most 
severe stress on R. Japonicum, followed in order by P 
and K deficiences. 
, C7VRB0N-FLOW, LOLIUM PERENNE, RHIZOSPHERE , ROOTS 
171. MFHARG(AA) and KILLHAM(K). Effect of ^oil pH on 
rhizosphere carbon flov. of Lolium pcrc-mr-. Plant and 
Soil. 123, 1; 1990, April; 1-7. 
Perennial rye-grass plants wece qrcwn at 15°C m 
microcosms containing soil sampled from f^ e^ld plots that 
had been maintained at constant pH for the last 30 
years. Six soil pH values were tested iv -zhc experiment, 
v;ith pH ranging froir 4.3-6.5. The f Lxed 'c was respired 
b\ the root/soil as soil pH increased, plcint bionass was 
greater with increasing soil pH. 
Ill 
, ENZYMES, PRODUCTION 
172. MARTENS(DA) JOHANSON(JB) and FRANKENBERGER. Production 
and persistance of soil enzymes with repeated addition of 
organic residues. Soil Sc. 153, 1; 1992, Jan; 53-61. 
Soil enzymes mediate biochemical transformations 
involving organic residue decomposition and nutrient 
cycling in soil. The activities of 10 soil enzymes 
involved in carbon, nitrogen, phosphorus and sulfur 
cycling were assayed in an Arlington coarse-loamy soil 
which hard received 100 Mgha of either popultry 
manure, sewage sludge, barley straw or fresh alfalfa 
over a 31 month time period. The increased level of 
enzyme activity in the organic-amended soil may be a 
reflection of the increased protective sites within the 
soil as a result of enhanced humus content. 
, role in RESPIRATION 
173. FRANKENBERGER(WT) and DICK(WA). Relationships between 
enzyme activities and microbial growth and activity 
indices in soils. Soil Sc. Soc. Am. J, 56, 5; 1992, 
Sep-Oct; 945-51. 
Soil enzyme activities are often used as indices 
of microbial growth and activity in soils. Quantitative 
information concerning which soil enzymes most 
occurately reflect microbial growth and activity is 
lacking. Relationships between the activities of 11 soil 
enzymes and microbial respitation, biomass, viable plate 
counts, and soil properties were determined in surface 
samples of 10 diverse soils. Alkaling phosphatase, 
am.idase and catalase were highly correlated (<0.0'1) with 
microbial biomass as determjred by Co^ evolution after 
chloroform fumigation pretreatment. The activities of 
these enzyme ere highly correlated with both mcirobial 
respiration and total biomass in soils. 
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, effect of CORN, RESIDUE, and TILLAGE 
174. OORAN(JW). Microbial changes associated \ i th residue 
-Tianagement with reduced tillage. Soil Sc. Soc. Am. J. 
59, 3; 1995, May-Jun; 518-74. 
Effects of corn residue on soil microbiological 
jopulations for dryland corn production m Nebraska were 
closely related to placement of residue and soil water 
and pH regimes. Populations of bacteria, actmomycetes 
and fungi increased two to six fold as a result of 
mulching. The additional responses of microbial 
copulations to residue m the field v^ ere related to 
increased soil water contents. The changes m microbial 
ecology associated wa th residue management should 
influence decisions for alternate residue-management and 
fertilizer practices with reduced tillage. 
, , DECOMPOSITION 
175. lACNER(GH) and BROnFR(MW). Microbial prcgression m the 
ecompositon of corn stalk residue m soil. Soil Sc. 
55, 1; 1993^ Jan; 48-5?. 
Fiel^ oxpc^ i'^ cn-'- was conducted Lc mc^nitor 
decompositon of corn stalk residue and concomitant 
e\Glopment of the mcirobial population inhabiting the 
residue. Involvement of bacteria, act. nom;: cetes, and 
f mgi were examinee during the course of decav. The 
initial predominant invading fungal genus was 
'^\ rothecium. 
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, effect of CROP ROTATION 
176. DOLGOV(RA) and GUDKOV(Zp). Biological activity of 
irrigated ]ight chestnut soils in crop rotations. Soviet 
Soil Sc. 26, 5; 1994, Sept-Oct; 66-70. 
It is shown that the most favourable conditions 
for biological processes in light chestnut soils are 
produced by crop rotation. The synthesis of amino acids 
and cellulose decomposition are most intense under 
second year alfalfa. The growing of corn and winter 
wheat at the same place for several years reduced the 
level of biological activity in the soil. The species 
characteristics of plants are known to influence the 
soil microflora qualitatively and quantitatively through 
their root system and residues after har'vest. 
, effect of PETROLEUM 
177. :-RVL? i^v-'r-: M) HUANG {May-1 in) and SEWELL(Guy). 
Intr^ r ^c!" ions of certain polyacrylami des with =oil 
bacteria. Soil Sc. 15 8, 4; 19 94^ Oct; 291-300. 
Polyacrylamides(PAMs) are xenobiotic polymers 
consisting of covalentiy linked carbon aroms (-CH„-CFUJ, 
unlike the an hydro bonds of many biolc gical polymers. 
Although the carbon chains are resistant to nicrobia] 
breakdown, field observations by people in the ni] 
industry support the notion that poly acrylamides can 
somehow stimulate the growth of microorganisms. Growth 
in a defined medium cna be sustaineci over several 
transfers in a chemically defined me..iuim with no added 
NH^Cl. 
114 
, effect of POLLUTION, METALS, COPPER 
178. YEDOKIMOVA(GA). Microbiological activity of soils 
polluted by heavy metals. Soviet Soil Sc. 27, 3; 1995, 
May-Jun; 51-8. 
Soil pollution by airborne heavy metals (copper, 
nickel) is shown to reduce the content to mobile organic 
matter and invertase activity, and to inhibit cellulose 
decomposition and free amino acid synthesis. An increase 
in the concentrations of copper and nickel upward of 
40-70 ppm changes the ratio between the main groups of 
microorganisms: the nubmers of saprophytic bacteria and 
actinomyces decrease and some species of spore-forming 
bacteria, algae and fungi disapper. 
, effect of SEWAGE SLUDGE, METAL 
179. BROOKES(PC) and McGRATH(SP). Effects of "'-tal toxicity 
on the size of the soil microbial biomass. J. Soil Sc. 
45, 2; 1994, Jun-Aug; 341-6. 
Amount of soil f^ '.irrobial biomass was measured by 
the chloroform fumiigation technique on agricultural 
soils which had been previously treated with different 
bulky organic manures. Apc)unts of soil microbial biomass 
m soils receiving sewage sludge or sludge-containing 
composts were much smaller than in soils. This effect 
was attributed to the toxic metals present in the 
sludges and was readiiv detectable more than 20 years 
after the last sludge ipplication. 
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STABILITY 
180. METZGER(L) LEVANON(D) and MINGELGRIN(U). Effect ol 
sewage sludge on soil structural stability; 
* microbiological aspects. Soil Sc. See. Am. J. 51, 2; 
1987, Mar-Apr; 346-51. 
Effect of the addition of sewage sludge on the 
content of water stable aggregate (WSA) in e 
structureless loessial soil v/as studied in a 54-c 
incubation experiment. The first phase was associatec 
with a sharp increase in bacterial and fungaJ 
populations, a high rate of Co„ evolution and ar 
increase in the water-soluble carbohydrate (WSC) 
content. Fungal activity was best correlated with 
structural stability in the soil-sludge mixtures. This 
suggests that cementing by fungal carbohydrates and 
physical entanglement by mycelium may act as bindinc 
mechanisms involved in the formation of WSA when sludge 
is applied to soil. 
, effect of TILLAGE, ENZYMES 
181. DORAN(JW). Soil microbial and biochemical changes 
associate with reduced '"illaqe. Soil Sc. Soc. Am. J. 59, 
4; 1995, Jul-Aug; ?65-',l. 
Physical, chemical and biological soil 
environment for reduced or no-till farming differs 
greatly from that for conventional tillage. Evaluation 
of the soil microbial and biochemical environment 
greatly aids predictions of N availability to crop 
plants. Surface soils from lor.y-term no-till and 
conventional tillage plots at seven U.S. locations were 
characterized for microbial and biochemical components. 
Microbial population counts and the relative abundance 
of various microbial types suggests that t biochemical 
environment of no-till soils is less oxidative than that 
under conventional tillage. 
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, BACTERIA, GROWTH, COMPETITION, PREDATION 
182. PENA-CABRIALES(JJ) and ALEXANDER(M). Growht of 
rhiozobium in soil amended with organic matter. Soil Sc. 
Soc. Am. J. 56, 2; 1992, Mar-Apr; 241-5. 
Small population of rhizobium meliloti, 
R.Phaseoli, Japonicum, and a strain of rhizobium 
nodulating cowpeas failed to grow in moist unamended 
lima silt loam at 29°C. The population of R. Phaseoli 
and R. Meliloti but not the other two bacteria then fell 
markedly after 2d. Stimulation of the four rhizobia was 
greater in soils treated with the two antibacterial 
compounds. It is suggested that competition with 
bacteria and possibly grazing by protozoa limit the 
growth of small populations of rhizobium in soil. 
, FRESHLY MOISTENED SOIL 
]83. HARTEL(Peter G) and ALEXANDER (Martin). Effect of growth 
rate on the growth of bacteria in freshly moistened 
soil. Soil Sc. Soc. Am. J. 51, 1; 1987, Jan-Fob; 03-^. 
Study was conducted to determine the significance 
of growth rate on the ability of six bacterial strains 
ro grow in soil. The generation times of the six 
bacterial strins in soil solution extracted from 
unincubated Eel silt loam ranged from 0.53 to 8.45 h. 
The six bacteria did not increase in number m Fel silt 
loam that had been previously in cubated for 14 d after 
moistening. However, addition of glutamate to this soil 
increased the numbers of the bacteria that grev; most 
rapidly and had essentially no influence on the two 
slowest growing strains. When the soil was inoculated 
immediately following moistening of air-dry soil and 
that slow growth, the absence of available C, or both, 
limit bacterial proliferation. 
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, MICROBIAL, RECLAMATION 
184. LINDEMANN(VJC) LINDSEY(DL) and FRESQUEZ {PR) . Amendment of 
mine spoil to increase the number and activity of 
microorganisms. Soil So. Soc. Am. J. 55, 3; 1991, 
May-Jun; 574-8. 
If mine spoil areas are not topsoiled in spoil 
reclamation, microbial numbers and activities may need 
stimulation. the objective of this study were to 
determine the effect of spoil amendment on microbial 
parameters and mycorrhizol infection of grass, species 
in the field. Microbial parameters measured in both the 
rhizosphere and nonrhizosphere included numbers of 
bacteria streptomyces. Covering the spoil vith 30 cm of 
topsoil provided the greatest amount of mycorrhizal 
inflection. 
, OXIDATION, IRON SULPHIDES 
185. VvHEATLEY(RE) . Ochre deposits and associated bacteria in 
some field drains in Scotland. J. Soil Sc. 41, 2; 1990, 
Jun-Aug; 253-64. 
Drainage systems installed in highly organic 
soils, with the ground water pH near to neutral and 
affected by iron ochre deposition. The filamentous 
bacteria were identified. Heterotrophic iron-oxidizing 
bacteria were also present in the iron ochre. Sulphate 
3 + 
reducing bacteria and bacteria capable of r educing Fe 
were also isolated from the drainage water. 
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, role in HERBTCIDK, DECOMPOSITION 
186. ANAN'YEVA(ND) and VASIL'YEVA. Role of the 
microbiological factor m the decomposition of 
3,4-dichloroaniJine in soil. Soviet Soil Sc. 26, 3; 
1994, May-Jun; 30-7. 
Effect was studied of 3,4-dichloroanilinG (50 
mg/kg) , the main metabolite of many herbicides, on the 
microorganisms of various groups of soils. The role of 
microbiological factor in the decomposition of 3/4-DCA 
in these soils was estimated. It is shown that a change 
in the population of the investigated groups of soil 
bacteria under the effect of 3,4-DCA does not exceed 
their successional fluctuations.. The readiness of 
m.icroorganisms to attack chlorinated aniline is 
determined by adaptation to this compound. 
, SURVIVAL effect of EROSION 
187. HABTE(M) and EL-SWAIFY(SA). Survival of Rhizobium m an 
Oxisol subiected to inrreanental simulated erosion. Soil 
Sc. SCO. Am. J. 52, 5; 1988, Sep-Oct; 1313-16. 
Sur\'ival of four strains of Rhizobium was 
moniLOLtu as a funccion of time at constant moisture 
potential and temperature in soils from sites subjected 
to incremental simulated erosion. Strain tolerance to 
erosional losses of soil closely paralled tolerance to 
soil acidity. Declines in the populations of the 
erosion-intolent strains v/ere accompanied by declines in 
soil pH, Organic C, total N, extractable P, and 
extractable Ca, Mg, and K. Liming improved the survival 
of the bacteria in these soil samples largerly by 
improving the supply of Ca. Our results demonstrate that 
the adverse effect of erosional soil losses on the 
survival of Rhizobium in the Wahiawa soil. 
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, effect of PROTOZOA 
188. CHAO{WL) and ALEXANDER(Martin). Interaction between 
protozoa and rhizobium in chemically amended soil. Soil 
Sc. Soc. Am. J. 58, 1; 1994, Jan-Feb; 48-50. 
Population of a strain of rhizobium phaseoli 
resistant to streptomycin, erthromycin, cycloheximide, 
and thiram fell markedly after its addtion to soil, and 
the numbers of indigenous protozoa rose. In sterile soil 
inoculated with a protozoa free mixture of soil 
microorganisms. When added to nonsterile soil amended 
with thiram or cycloheximide, the R. Phaseoli strain 
survived in large numbers than in soil not receiving the 
chemicals, and the abudance of protozoa rose after an 
initial decline. It is suggested that the number of 
protozoa as well as which protozoa are active determine 
the population of surviving rhizobia. 
, DENITRIFICATION effect of PLANT, GROWTH 
189. HAIDER(K), MOSIER(A) and ilEINKMEYER. Effect of growing 
plants on denitrification at high scil nitrate 
concentrations. Soil Sc. Soc. Am. J. 51, 1; 1987, 
Jan-Feb; 97-02. 
Availability of plant rhizosphere C croposits and 
its influence on microbial denitrification is not 
clearly defined. Lower nitrate conccntratjons in the 
planted soils, second study was conducted, to evaluate 
the effect of actively growing plants on denitrification 
v;here the No-^  content of planted soi were maintained 
similar to unplanted soils. Denitrification was, 
however, greater in corn planted than unplanted soil 
when the recoverable root bjomass began to decrease. As 
denitrification was lower in planted soils during the 
time of active plant growth, the study sucjyests that 
root exudates did not stimulate either process. 
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, ECOLOGY, PLANTS 
190. NADLER(AriG) and STEINBERGER(Yosof) . Trands in 
structure, plant yrowth, and microorganisms inter 
relations in the soil. Soil Sc. 155, 2; 1993, Feb; 
114-22. 
Increased demand for food production, extensive 
agricultural cultivation, and destructive processes 
occurring naturally in soil will necessiate use of lower 
quality soils, thus promoting the use of soil 
conditioners. In order to draw attention to the 
unforseen and posib]y hazardous effects of soil 
conditioners along with their positive effects. Only a 
semi-systematic response of nematodes, bacteria, fungi, 
and actynomicetes population to the above treatments was 
found. 
FUNGAL^ BIOMASS 
191. ALLISON(MF) and KILLHAM{K). Response of soil microbial 
biomass to strav; incorporation. J. Soil Sc. 41, 2; 1990, 
Jun-Aug; 2 3 7-2. 
Response of the soil microbial biomass to cereal 
straw incorpuraLion was ab^essed for three sites in 
estern Scotland. Increases in the C: N ratio of the 
biomass due ^n straw inputs. The biomass C:N ratio 
response to straw in put was associated with increases 
in the fungal component of soil microbial respiration, 
fungal plate c^unt and FDA-active lengths of fungal 
hyphae. 
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, BIOMASS 
192. DAY(LD) SYLVIA{DM) and COLLINS(ME). Interactions among 
vesicular-arbuscular mycorrhizae, soil and landscape 
position. Soil Sc. Soc. Am. J. 51, 3; 1987, May-Jun; 
635-9. 
Interretationships among mycorrhizae, soil and 
landscape positions were investigated for a bahiagrass 
pasture in northern Florida. A significant effect of 
landscape position was found for spore number, root 
colonizatioin, root length, and number of spores per 
centimeter of colonized root. The population density of 
vesicular-arbuscular mycorrhizae (VAM) fungi may be 
reduced by soil even if erosion is not severe enough to 
affect plant cover. The pattern of soils across the 
landscape influenced the distribution of genera of VAM 
fungi, soils in foot slope positions had sonciier surface 
textures as a consequence of erosional/clepositional 
processes. 
, effect on ORGANIC PHOSPHORUS 
193. KAPOOR(KK) AND HAIDER(K). Mineralization and plan 
availability of phosphorus from biomass of nyaline and 
melanic fungi. Soil Sc. Soc. Am. J. 57, 5; 1993, 
Sep-Oct; 953-7. 
This study was conducted to ev£iluate the 
mineralization and phosphorus availability to plants 
from fungal biomass and to determine differences between 
hyaline and melanic fugi in this ret~pect. The 
availability of P from this biomass was ] 3St with 
highly melanized fungi(6 to 11%) and higest -^n the case 
of hyaline fungi (10 to 16%). 60 to 70% of the P from 
fungal biomass was extractable with sodium bicarbonate 
predominantly in an organic form. Plant availability of 
this extractable organic P was lower in tMe case of 
melanized fungi than in hyaline. 
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, effect on PLANT, GROWTH, ONIONS 
194. THOMAS(RS) DAKESSIAN{S) and BETHLENFALVAY(GJ) . 
Aggregation of a silty clay loam soil by mycorrhizal 
onion roots. Soil Sc. Soc. Am. J. 53, 6; 1989, Nov-Dec; 
1494-9. 
Onion plant inoculated in the root zone with a 
vesicular-arbuscular mycorrhizal(VAM) fungus, or left 
unioculated, were grown in potted soil for 230 d to 
determine the influence of the VAM fungus on soil 
structure. The silty clay loam soil was maintained at a 
moisture content between 25 and 30% correlation of root 
mass with aggregate abundance was stronger, however, 
suggesting that soil changes were mainly mediated by 
direct root effects of a host plant whose growth was 
stimulated dramatically by its VAM funtjal endophyte. 
._' - ' ENZYME, OXIDATIVE COUPLING 
195. BOLLAG{JM) LIU(Shu-Yen) and MINARD(RD). Cross-coupling 
of phenolic humus constituents and 2, 4-nichlorcuhcnol. 
Soil Sc. Soc. Am. J. 59, ]; 1995, Jan-Eeb; 52-6. 
Various phenolic compounds occuring in soil cna be 
incorporc^ted inlo hju^ as complexes by mi<:robial activity. 
In this study experiments were carried out in which a 
phenoloxidase isolated from, the fungus was incubated 
with humus constituents such as orcino] , syringic acid, 
vanillic acid and vanillin individually and in the 
presence of 2,4-dichlorophenol. The conbined incubation 
of naturally occuring phenols and 2 ,4-c?.ichlorophenol, a 
main :_ duct of various herbicides, resulted in the 
formation of cross-coupling products. The occurence of 
such processes in soil may lead to the incorporation of 
xenobiotic compounds into soil org.anic matter by 
enzymatic activity. 
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, IMMOBILIZATION 
196. DEMKINA(S T) and MIRCHINK{TG) . Variations in the 
dynamics of fungal mycelium and and spores in some 
soils. Soviet Soil Sc. 26, 2; 1994, Mar-Apr; 58-3. 
Data on the dynamics of fungal mycelium and spores 
in the profile of various soil groups are presented. 
Most of the biomas of both mycelium and spores are 
concentrated in the upper soil horizons, with a decrease 
downward in the profile. The relative size of mycelium 
and spore biomass and depth to which the hyphae extend 
depend on the soil group. The total fungal biomass is 
the centers in the profile of natural soils in the 
forest zone under meadow vegetation and in the tens of 
centres per hectare under forest vegetation, varying by 
a factor of 3.5 in the course of a season. 
, , MYCOTOXINS, AFLATOXIN. 
197. ANGLE(JS) DUNN(KA) and WAGNER(GH). Effect of cultural 
practices on the soil population of Aspergillus flavus 
n^d Aspergillus parasiticus. Soil Sc.Soc.Am.J. 57, 2,-1993, 
March-Apr; 301-04. 
Aflatoxin is a highly toxic compound and potent 
carcinogen produced by the fungi Aspergillus flavus and 
Aspergillus parasiticus. Corn infected by these 
organisms is frequently containmented with aflatoxin. 
The infection of comby A. flavus and A. parasiticus 
often occurs while the crop is still in the field. The 
ability of the different isolates to produce aflatoxin 
varied significantly. In general, however, A. 
parasiticus isolates exhibited a greater ability to 
produce aflatoxin than did A. flavus. 
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ORGANIC CARBON, ACCUMULATION, MINERALIZATION, 
IMMOBILIZATION 
198. HOPKINS (DW) SHIEL (RS) and 0'DONNELL(AG). Influence 
of seward species composition on the rate of organic 
matter decomposition in grassland soil. J. Soil Sc. 41, 
3; 1990, Sep-Nov; 385-92. 
To examine the influence of different plant 
materials on the rate of organic matter (CM) 
decomposition in soil, respiration and N mineralization/ 
immobilization were measured during incubatir^n of a test 
soil to which the plant material were added. 
Apparently, grass species had no significant effect on 
CM turnover. Decomposition of young calluna vulgaris 
was, however, slower than that of young grass material 
and in this case species could affect organic matter 
accumulation 
, PEAT, PLANT TISSUE 
199. NORDEN(Bo) BOHLIN(Elisabet) NILSSON(Mats) ALPANn(Asa) 
and ROCKNER (Christian). Characterization cf particle 
size fractions of peat: on integrated ijiological, 
chemical and spectroscopic approach. Soil Sc. 1^3, S; 
1992, May; 382-96. 
Various botanica], microbiological, chemical and 
spectroscopic analysis were made on par* icie size 
fractions of peat with different botanical composition 
and degree of decomposition. Seven fractions between 2 
mm and <0.045 mm. wer- included in the fJtudy. The 
botanical composition v<, led between peat type'S and some 
distinction between size fractions could alf^o be seen 
regarding the type of plant tissue. pComogeneous 
aliphatic chains, together with carbonyl groups, were 
the most prominent features of the finest f raction as 
probed by the NMR measurements. 
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, PHYSICOCHEMICAL SOTI, PROPERTIES, CHEMICAL MELIORATION, 
CARTOGRAPHY SOILS 
200. BAB'YEVA(YeN) and SIZOVA(TP). Micromycetes in soils of 
an arctic tundra ecosysterr. Soviet Soil Sc. 26, 5; 1994, 
Sept-Oct; 71-1. 
Differences have been established in the species 
composition and amount of micromycetes in various tundra 
soils. The distribution of the fungi depends on the 
micro-and nanorelief and the presence of a nutrient 
substrate consisting of plant residue or excrements. 
Two to three species predominate on a background of 
insignificant diversity. They include penicillium , 
Geomyces pannorum or the coprophiles. the fungi of 
northern soils are cold-tolerant. The optimum 
temperature for the growth of most species is 18-20 C. 
, PRODUCTIVITY effect of FERTILIZER 
201. CHICHBSTER(FW) and SMITH(SJ). Biological cycling of N 
labeled fertilizer nitrogen in lignite nine soil 
materials. Soil Sc. Soc. Am. J. 56, 4; 1992, Jul-/^ 'ig; 
676-82. 
Soil profile and overburden core materials from: a 
lignisite in east central Texas were amended with " N-
labeled Ca(NO^)_ fertilizer and croped to forage grasses 
in the greenhouse to determine their relative potential 
for supporting an active biological N cycle. Soils and 
overburden materials were sampled and mesured , Total 
indigenous soil N was composed of chemically move stable 
organic forms in the subsurface materials, with 
generally higher C:N ratios than in the surface soils. 
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